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Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  Is  a  copy  of  the  Whiting  River  Dam  (CT-00483)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams*  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam*  A  brief  assessment  Is 
Included  at  the  beginning  of  the  report.  I  have  approved  the  report 
and  support  the  findings  and  recommendations  described  in  Section  7  and 
ask  that  you  keep  me  Informed  of  the  actions  taken  to  Implement  them. 
This  follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  owner  and  cooperating  agency  for  the  State  of 
Connecticut. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely, 


Incl 

As  stated 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 


HOUSATONIC  RIVER  BASIN 
NORTH  CANAAN,  CONNECTICUT 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


IDENTIFICATION  NO«. 


CT  00483 


NAME  OF  dam i  Whiting  River  Dan. 


TOWN  * 


North  Canaan 


COUNTY  AND  STATE*. 


Litchfield  County,  Connecticut 


STREAM* 


Whiting  River 


DATE  OF  INSPECTION*. 


November  17,  1980 


BRIEF  ASSESSMENT 

The  Whiting  River  Dam  is  a  single  purpose  flood  control  dam. 

The  dam  consists  of  a  zoned  earth  embankment  with  a  maximum  height 
of  80  feet#  a  top  width  of  14  feet,  an  upstream  slope  of  4  horizon¬ 
tal  to  1  vertical,  and  a  downstream  slope  of  3  horizontal  to  1  ver¬ 
tical.  The  dam  is  580  feet  long  and  has  a  grass-covered  250  foot 
emergency  spillway  excavated  into  the  left  abutment.  The  principal 
spillway  is  of  the  drop  inlet  type  and  discharges  through  a  rein¬ 
forced  concrete  conduit  through  the  center  of  the  dam. ]  The  dam, 
constructed  on  a  pervious  foundation,  has  a  central  impervious  core, 
and  a  drainage  system  under  the  downstream  portion  of  the  embankment. 
As  the  dam  is  used  for  flood  control,  the  impoundment  remains  at 
the  principal  spillway  level  except  during  periods  of  heavy  runoff. 
The  impoundment  has  a  maximum  storage  capacity  of  5,000  Acre-Feet. 

Based  on  the  visual  inspection  and  a  review  of  all  available 
pertinent  data,  the  condition  of  the  dam  is  judged  to  be  good. 

The  impoundment  has  never  been  substantially  filled  so  the  behavior 
of  the  structure  under  full  hydrostatic  loading  conditions  is  un¬ 
known.  The  future  integrity  of  the  dam  could  be  affected  by  the 
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construction  of  the  right  side  of  the  emergency  spillway  on  fill, 
the  location  of  the  emergency  spillway  in  the  vicinity  of  the  down¬ 
stream  toe  of  the  dam,  and  the  settlement  and  erosion  of  the  stone 
drains  at  the  abutments. 

Based  on  the  Corps  of  Engineer's  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  the  dam  is  classified  as  "Intermediate" 
in  size  with  a  "High"  hazard  potential.  A  Test  Flood  equal  to  the 
Probable  Maximum  Flood  (PMF)  was  used  to  evaluate  the  spillway  capa¬ 
city.  The  Test  Flood  inflow  of  26,000  cubic  feet  per  second  (cfs) 
was  routed  through  the  impoundment  and  produced  an  outflow  of  16,800 
cfs.  'The  spillway  capacity  with  the  water  level  at  the  top  of  the 
dam  is  14,800  cfs,  88  percent  of  the  routed  Test  Flood  outflow.  The 
Test  Flood  would  overtop  the  dam  by  0.5  feet.. 

It  is  recommended  that  a  qualified,  registered  engineer  be  re¬ 
tained  to  investigate  the  potential  for  erosion  of  the  emergency 
spillway;  the  erosion  or  settlement  of  the  stone  drains  at  the  abut¬ 
ments;  the  possible  settlement  of  the  inlet  structure;  and  the  sig¬ 
nificance  of  cracks  previously  reported  in  the  outlet  conduit.  In 
addition,  the  dam  should  be  inspected  by  a  qualified,  registered 
engineer  during  each  period  of  significant  flood  impoundment,  the 
Soil  Conservation  Service's  Operations  and  Maintenance  Handbook 
should  be  provided  to  the  dam's  operator,  records  of  water  levels 
should  be  kept,  a  downstream  warning  system  should  be  developed,  and 
the  animal  burrows  present  on  the  dam  should  be  backfilled. 
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Ronald  G.  Ifritke,  P.E. 
Project  Engineer 
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This  Phase  I  Inspection  Report  on  Whiting  River  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechmlcal  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations .  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investi¬ 
gations,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
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condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  estab¬ 
lished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff) ,  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to 
existing  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  of  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 

PHASE  I  INSPECTION  REPORT 

WHITING  RIVER  DAM 

PROJECT  INFORMATION 
SECTION  1 


1.1  General 

a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New 
England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Roald  Haestad,  Inc. ,  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
State  of  Connecticut.  Authorization  and  notice  to  proceed  were 
issued  to  Roald  Heastad,  Inc.,  under  a  letter  of  October  28,  1980, 
from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  Engineers.  Contract 
No.  DACW33-80-0005  has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b .  Purpose  of  Inspection 

The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring  correction 
in  a  timely  manner  by  non-federal  interest. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 
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1.2  Description  of  Project 


a.  Location 

The  Whiting  River  Dam,  also  known  as  the  Blackberry  River 
Watershed  Floodwater  Retarding  Dam  No.  15,  is  located  on  the  Whiting 
River  about  3  miles  upstream  of  the  confluence  with  the  Blackberry 
River,  approximately  1,500  feet  south  of  the  Connecticut  -  Massa¬ 
chusetts  State  Line,  and  about  700  feet  north  of  Canaan  Valley  in 
the  Town  of  North  Canaan,  Connecticut.  The  dam  is  shown  on  the 
Ashley  Falls  Massachusetts  -  Connecticut  U.S.G.S.  Quadrangle  Map 
having  coordinates  of  latitude  N  42°02.5'  and  longitude  W  73°  15.3'. 

b.  Description  of  Dam  and  Appurtenances 

The  Whiting  River  Dam  is  a  flood  control  dam;  the  impound¬ 
ment  remains  at  the  principal  spillway  level  except  during  periods  of 
heavy  runoff. 

The  dam  consists  of  a  compacted  earth  embankment  on  a  per¬ 
vious  foundation  with  a  maximum  height  of  80  feet,  a  top  width  of 
14  feet,  an  upstream  slope  of  4  horizontal  to  1  vertical,  and  a  down¬ 
stream  slope  of  3  horizontal  to  1  vertical.  Berms  are  present  on 
both  the  upstream  and  downstream  slopes.  Plans  indicate  the  dam 
has  an  impervious  core  and  cut-off  trench  consisting  of  clay  and 
silty  clay;  a  downstream  embankment  consisting  of  coarse  silty 
sand  and  poorly  graded  sand;  and  an  upstream  embankment  consisting 
of  silts  and  silty  sands.  A  filter  drain  was  reportedly  constructed 
just  downstream  from  the  core  extending  from  the  toe  to  the  top  of 
the  core.  The  drain  discharges  through  a  rock  fill  at  the  toe.  The 
embankment  is  protected  with  a  good  growth  of  sod.  The  dam  crest 
is  580  feet  long. 

The  principal  spillway  consists  of  a  reinforced  concrete 
drop  inlet  and  3.5'  x  3.5'  conduit  through  the  center  of  the  dam. 


and  an  S.A.F.  (St.  Anthony  Falls)  sloping  apron  type  energy  dissi- 
pator  on  the  downstream  end,  also  of  reinforced  concrete.  The  drop 
inlet  structure  has  a  9.67  foot  long  overflow  weir  on  the  left  and 
right  sides,  and  a  30-inch  low  level  outlet  sluice  gate  on  the 
upstream  side  which  drains  the  sediment  pool.  An  emergency  spill¬ 
way  has  been  excavated  into  the  left  abutment.  The  emergency  spill¬ 
way  is  250  feet  long  and  is  separated  from  the  dam  by  a  riprapped 
dike.  The  top  width  of  the  dike  is  10  feet  and  the  side  slopes  are 
2  horizontal  to  1  vertical.  The  cut  slope  at  the  left  abutment  is 
2-1/2  horizontal  to  1  vertical.  The  emergency  spillway  is  grass- 
covered  and  has  a  100  foot  wide  level  control  section  with  a  1.75 
percent  slope  on  the  discharge  channel.  The  crest  of  the  dam  is 
67.6  feet  above  the  drop  inlet  spillway  and  7.3  feet  above  the  emer¬ 
gency  spillway. 

c.  Size  Classification  -  "Intermediate" 

According  to  the  Corps  of  Engineers'  Recommended  Guidelines 
for  Safety  Inspection  of  Pams,  a  dam  is  classified  as  "Intermediate" 
in  size  if  the  height  is  between  40  feet  and  100  feet  or  the  dam  im¬ 
pounds  between  1,000  Acre-Feet  and  50,000  Acre-Feet.  The  Whiting  River 
River  has  a  maximum  height  of  80  feet  and  a  maximum  storage  capa¬ 
city  of  5,000  Acre-Feet.  Therefore,  the  dam  is  classified  as  "Inter¬ 
mediate"  in  size. 

d.  Hazard  Classification  -  "High" 

Based  on  the  Corps  of  Engineers '  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  the  hazard  classification  for  the  dam 
is  "High".  A  dam  failure  analysis  indicates  that  a  breach  of 
the  Whiting  River  Dam  could  result  in  the  loss  of  more  than  a  few 


lives  and  economic  loss  due  to  downstream  flooding  of  homes  and  high 
ways . 

The  calculated  dam  breach  would  release  up  to  119,000  cfs 
into  the  Whiting  River.  Approximately  6,500  feet  downstream  of  the 
dam  an  abandoned  railroad  embankment  would  limit  the  downstream 
discharge  and  cause  the  floodwaters  to  pond  upstream,  inundating 
10  -  15  homes  up  to  a  depth  of  20  feet.  Downstream  of  the  railroad 
embankment  the  flood  waters  would  overtop  U.S.  Route  44  and  flood 
adjacent  structures  to  a  depth  of  up  to  7  feet. 

The  maximum  project  discharge  capacity,  prior  to  dam  breach 
exceeds  the  capacity  of  the  downstream  culverts  and  would  overtop 
the  roadways  up  to  a  depth  of  7  feet.  The  backwaters  from  the  rail¬ 
road  embankment  would  inundate  3-5  homes  up  to  a  depth  of  2  feet. 
U.S.  Route  44  would  be  overtopped  and  adjoining  structures  would  be 
flooded  up  to  a  depth  of  2  feet. 

e.  Ownership 

The  State  of  Connecticut 

Department  of  Environmental  Protection 

Water  and  Related  Resources 

State  Office  Building 

Hartford,  Connecticut  06115 

Benjamin  Warner,  Director  of  Water  Resources 
(203)  566-7220 

f .  Operator 

Anthony  Cantele 
P.0.  Box  161 

Pleasant  Valley,  Connecticut  06063 
(203)  379-0771 

g.  Purpose  of  Dam 

The  dam  is  a  single  purpose  structure  designed  to  provide 
flood  protection  to  the  Blackberry  River  flood  plain. 


h.  Design  and  Construction  History 

The  dam  was  designed  in  1963  by  the  Soil  Conservation  Ser¬ 
vice,  U.S.  Department  of  Agriculture,  for  the  State  of  Connecticut. 
The  dam  was  designed  to  contain  a  storm  of  the  magnitude  of  Hurri¬ 
cane  "Diane"  (1955)  without  emergency  spillway  flow.  The  dam  was 
constructed  in  1966  -  1968  by  Welsh  and  Core  Construction  Company 
of  Westfield,  Massachusetts,  under  the  supervision  of  the  Soil  Con¬ 
servation  Service. 

In  1978  drains  were  installed  behind  the  outlet  structure 
wing  walls  and  expansion  joints  repaired  to  correct  settlement  of 
the  walls. 

i.  Normal  Operational  Procedures 

The  site  is  reportedly  visited  by  exployees  of  the  State 
Department  of  Environmental  Protection  during  periods  of  heavy  run¬ 
off.  The  DEP  Office  in  Hartford  would  be  contacted  if  any  problems 
were  noted.  No  measurements  have  been  taken  or  records  kept  of 
past  impoundment  depths.  The  impoundment  has  never  been  substan¬ 
tially  filled. 


1.3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area  consists  of  14.14  square  miles  of  "mountainous"  terrain 
with  steep  slopes,  three  ponds  of  significant  size,  including  one  flood  control  dam, 
and  several  swamps.  The  area  is  wooded  with  almost  no  development. 

b.  Discharge  at  Damsite 

Water  normally  discharges  over  the  weir  of  the  principal  spillway.  Outlet 
works  consist  of  reinforced  concrete  drop  inlet  spillway,  outlet  conduit  and  energy 
dissipator.  A  grass-covered  emergency  spillway  has  been  excavated  into  the  left 
abutment . 

1.  Outlet  Works  (conduits)  Size:  3.5'  x  3.5'  reinforced  concrete 

Invert  Elevation:  803.0  (Drop  inlet  El.  811.0) 

Discharge  Capacity:  340  cfs  @  Pool  El.  875.8 

2.  Maximum  Known  Flood  at  Damsite:  Unknown 


3.  Ungated  Spillway  Capacity* 
at  Top  of  Dam: 

Elevation: 

4.  Ungated  Spillway  Capacity* 
at  Test  Flood  Elevation: 
Elevation: 

5.  Gated  Spillway  Capacity 
at  Normal  Pool  Elevation: 
Elevation: 

6.  Gated  Spillway  Capacity 
at  Test  Flood  Elevation: 
Elevation: 

7.  Total  Spillway  Capacity* 
at  Test  Flood  Elevation: 
Elevation: 


14,800  cfs 
878.6 


16,250  cfs 
879.1 


N/A 


N/A 


16,250  cfs 
879.1 


8.  Total  Project  Discharge* 
at  Top  of  Dam: 

Elevation: 


14,800  cfs 
878.6 


9.  Total  Project  Discharge* 

at  Test  Flood  Elevation:  16,800  cfs 

Elevation:  879.1 


•Including  Bnergency  Spillway 


c.  Elevation  -  Feet  Above  Mean  Sea  Level  (NGVD) 


1. 

Streambed  at  Toe  of  Dam: 

798.7 

2. 

Bottom  of  Cutoff: 

796* 

3. 

Maximum  Tailwater: 

802.8  @  400  cfs 

4. 

Normal  Pool: 

811.0 

5. 

Full  Flood  Control  Pool: 

871.3  Emergency  Spillway 

6. 

Spillway  Crest: 

811.0  Principal  Spillway 

7. 

Design  Surcharge  -  Original  Design: 

875.8 

8. 

Top  of  Dam: 

878.6 

9. 

Test  Flood  Surcharge: 

879.1 

Reservoir  -  Length  in  Feet 

1. 

Normal  Pool: 

1,400 

2. 

Flood  Control  Pool: 

9,000  Emergency  Spillway 

3. 

Spillway  Crest  Pool: 

1,400  Principal  Spillway 

4. 

Top  of  Dam: 

10,000 

5. 

Test  Flood  Pool: 

10,000 

Storage  -  Acre-feet 

1. 

Normal  Pool : 

27 

2. 

Flood  Control  Pool: 

3,630  Emergency  Spillway 

3. 

Spillway  Crest  Pool: 

27  Principal  Spillway 

4. 

Top  of  Dam: 

5,000 

5. 

Test  Flood  Pool: 

5,100 

Reservoir  Surface  -  Acres 

1. 

Normal  Pool: 

5 

2. 

Flood-Control  Pool: 

165  Emergency  Spillway 

3. 

Spillway  Crest: 

5  Principal  Spillway 

4. 

Test  Flood  Pool: 

215 

5. 

Top  of  Dam: 

215 

215 


g.  Dam 

1 .  Type : 

2.  Length: 

3.  Height: 


Zoned  Earth  Embankment 
Drop  Inlet  Principal  Spillway 
Grassed  Emergency  Spillway 

580' 

80' 


4.  Top  Width:  14' 

5.  Side  Slopes:  4  horizontal  to  1  vertical  -  upstream 

3  horizontal  to  1  vertical  -  downstream 


6.  Zoning:  Impervious  core  and  cut-off  trench;  silt  and 

silty  sand  upstream  embankment;  coarse  silty 
sand  and  poorly  graded  sand  downstream  embank¬ 
ment. 

7.  Impervious  Core:  Clay  and  silty  clay  compacted  to  95%  Proctor 

(modified) 


8.  Cutoff: 


20*  -  30’  wide  at  bottom;  1  to  1  side  slopes; 
clay  and  silty  clay 


9.  Grout  Curtain:  None 


10.  Other: 


A  filter  drain  was  constructed  downstream  of 
the  core  and  connected  to  a  rock  toe  drain. 


h.  Diversion  and  Regulating  Tunnel  -  N/A 


i.  Spillway 


PRINCIPAL 


EMERGENCY 


1.  Type :  Reinforced  concrete  drop 
inlet,  conduit  through 
the  dam  and  energy  dis- 
sipator 


Earth  cut  in  left  abutment; 
some  fill  on  right  side; 
grass -covered 
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Spillway  (cont'd)  ] 

PRINCIPAL 

EMERGENCY 

2. 

Length  of  Weir: 

19.33’ 

250’ 

3. 

Crest  Elevation 
with  Flashboards: 

N/A 

N/A 

without  Flashboards 

:  811.0 

871.3 

4. 

Gates : 

N/A 

N/A 

5. 

Upstream  Channel: 

N/A 

Grassed  natural  slope 

6. 

Downstream  Channel: 

Straightened 

Grassed  1.75%  slope 

7. 

General : 

river  channel 

100’  level  control  section 

Low 

Level  Outlet: 

• 

1. 

Invert: 

804.5 

2. 

Size : 

30-inch 

3.  Description:  Corrugated  metal  pipe  to  drop  inlet 

structure 


4.  Control  Mechanism:  30-inch  sluice  gate 


5 .  Other : 


Used  to  drain  sedimentation  pool 


ENGINEERING  DATA 
SECTION  2 


2. 1  Design  Data 

Available  information  which  was  reviewed  included  the  design 
report,  As-Built  Plans  and  general  correspondence.  The  dam  was 
designed  and  constructed  under  the  supervision  of  the  Soil  Conser¬ 
vation  Service,  U.S.  Department  of  Agriculture.  The  design  report 
was  incomplete  as  it  did  not  contain  either  emergency  spillway  dis¬ 
charge  capacity  computations  or  the  design  outflow  hydrographs. 
However,  copies  of  the  emergency  spillway  hydrograph  and  the  free¬ 
board  hydrograph  were  found  in  the  State  of  Connecticut  Department 
of  Environmental  Protection's  correspondence  file.  The  design  report 
did  contain  a  geologic  report,  boring  logs,  a  soil  report,  hydraulic/ 
hydrologic  computations,  and  structural  computations  for  the  intake 
structure,  conduit  and  energy  dissipator. 

2. 2  Construction  Data 

As-Built  Plans  with  changes  from  the  original  design  noted  were 
available  and  reviewed.  Contract  records  including  change  orders, 
photographs  and  soil  test  results  are  reported  to  be  stored  at  the 
Federal  Archives  and  Record  Center,  but  were  not  available  for  review. 

2. 3  Operational  Data 

The  site  is  visited  during  periods  of  heavy  runoff,  but  no  depth 
readings  are  made  or  records  kept. 
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2.4  Evaluation  of  Data 


a.  Availability 

Existing  data  are  available  at  the  Soil  Conservation  Ser¬ 
vice,  U.S.  Department  of  Agriculture,  Storrs,  Connecticut,  the  Fed¬ 
eral  Archives  and  Record  Center,  Waltham,  Massachusetts,  and  at  the 
Department  of  Environmental  Protection,  Hartford,  Connecticut. 

b.  Adequacy 

The  information  which  was  avialable,  along  with  the  visual 
inspection  and  the  hydraulic/hydrologic  calculations  made  for  this 
report,  were  not  adequate  to  assess  the  condition  of  the  dam.  As 
the  impoundment  has  never  been  filled  and  the  dam  has  never  been  ob¬ 
served  under  full  hydrostatic  load,  no  comments  on  the  performance 
of  the  dam  under  such  loading  can  be  made. 

c.  Validity 

The  field  inspection  indicated  that  the  dam  was  constructed 
substantially  as  shown  on  the  As-Built  Plans. 
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VISUAL  INSPECTION 
SECTION  3 

3.1  Findings 

a.  General 

The  visual  inspection  of  the  dam  was  conducted  on  November 
17,  1980.  The  low  level  outlet  or  blowoff  was  closed  and  the  water 
level  was  0.1  feet  above  the  crest  of  the  drop  inlet  principal  spill¬ 
way.  The  general  condition  of  the  dam  at  the  time  of  inspection 
was  good. 

The  dam  consists  of  an  earth  embankment  with  a  drop  inlet 
principal  spillway  located  near  the  center  of  the  dam  and  an  emer¬ 
gency  earth  spillway  excavated  into  the  left  abutment. 

b.  Dam 

The  upstream  and  downstream  slopes  and  the  crest  of  the 
dam  are  grass-covered.  Photos  1,  2,  3  and  4.  The  grass  is  in  good 
condition  and  has  been  well  maintained.  Motorcycle  paths  are  pres¬ 
ent  on  both  the  upstream  and  downstream  slopes  as  well  as  on  the 
left  abutment.  Photos  5  and  6.  There  is  a  concrete  footpath  on  the 
upstream  slope  from  the  crest  to  the  intake  structure.  The  crest 
and  slopes  appear  even  and  straight  with  no  indications  of  movement 
or  sloughing.  Several  animal  burrows  approximately  6-inches  in  dia¬ 
meter  were  observed  on  the  downstream  slope.  Berms  are  present  on 
both  the  upstream  and  downstream  slopes  and  are  graded  to  divert 
surface  drainage  to  stone  drains  at  the  intersection  of  the  slopes 
with  the  abutments.  Photo  7.  Standing  water  was  observed  at  the 
upstream  berm,  possibly  indicating  improper  grading  of  the  berm. 

Some  settlement  or  erosion  has  taken  place  in  the  stone  drains.  A 


depression  in  the  stone  drain  about  2  feet  wide  and  1.5  feet  deep 


was  noted  at  about  mid-height  of  the  right  downstream  abutment, 

Photo  8.  No  seepage,  wet  or  spongy  areas  were  noted  on  the  down¬ 
stream  slope  or  in  the  area  downstream  of  the  dam. 

The  dam  was  designed  and  constructed  with  an  overfill  of 
up  to  2.5  feet  over  the  higher  portions  of  the  embankment  to  com¬ 
pensate  for  anticipated  settlement.  Field  surveys  performed  for 
this  investigation  show  little  or  no  settlement  has  taken  place, 
c.  Appurtenant  Structures 

The  appurtenant  structures  consist  of  the  principal  spill¬ 
way  and  outlet  works  and  the  emergency  spillway.  The  inlet  struc¬ 
ture  is  constructed  of  reinforced  concrete  and  is  in  good  condition. 
The  top  pipes  of  the  trash  racks  on  each  side  of  the  structure  are 
not  level,  and  give  the  impression  that  the  structure  has  settled. 
The  elevation  of  the  four  corners  and  of  the  crest  were  checked 
and  the  structure  found  to  be  about  0.1  foot  lower  at  the  upstream 
end.  There  was  some  debris  in  the  structure  at  the  time  of  inspec¬ 
tion.  The  30-inch  blowoff  is  controlled  by  a  manually  operated 
gate  mounted  on  the  upstream  side  of  the  drop  inlet  structure.  Photo 
9,  and  was  closed  at  the  time  of  inspection.  With  the  low  level 
outlet  closed  the  impoundment  rises  to  the  height  of  the  drop  inlet 
crest  and  submerges  the  area  between  the  embankment  and  the  inlet 
structure,  making  access  to  the  structure  difficult. 

The  drop  inlet  connects  to  a  reinforced  concrete  conduit 
through  the  dam  which  discharges  through  an  energy  dissipator  at  the 
downstream  toe.  The  conduit  was  not  observed  but  it  was  reported 
that  two  internal  cracks  were  observed  in  1977.  (See  notes  on  Plan, 
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page  B-6  in  Appendix  B.)  The  energy  dissipator  is  of  the  sloping 
apron  type  constructed  of  reinforced  concrete  with  baffle  blocks 
on  the  floor  and  a  riprapped  stilling  basin  at  the  outlet,  Photo 
10.  The  concrete  at  the  energy  dissipator  was  in  good  condition, 
however,  there  appears  to  have  been  movement  at  the  construction 
joints  of  the  wing  walls.  The  joint  at  the  right  wing  wall  was  open 
1.5  inches  at  the  water  line,  Photo  11.  The  top  of  the  joint  has 
been  filled  with  an  asphaltic  compound  as  part  of  reported  repairs 
to  the  wing  walls  in  1978. 

The  emergency  spillway  consists  of  a  250  foot  long  section 
excavated  into  the  left  abutment  and  separated  from  the  dam  by  an 
earth  embankment  with  a  riprapped  slope  on  the  spillway  side, 

Photo  13.  The  spillway  discharges  high  on  the  left  abutment  just 
downstream  of  the  dam.  The  level  control  section  of  the  spillway 
and  a  portion  of  the  discharge  channel  are  being  used  as  a  soft- 
ball  field  and  the  grass  is  mowed  relatively  short  in  comparison 
to  the  remaining  portion  of  the  emergency  spillway.  See  Overview 
Photo,  page  xi,  and  Photo  14.  Bare  spots  are  present  at  the  bases 
of  the  ballfield.  The  remains  of  a  snow  fence,  reportedly  used  as 
a  home  run  fence  for  the  softball  field,  were  found  lying  at  the 
downstream  end  of  the  spillway  discharge  channel. 

d.  Reservoir  Area 

No  indications  of  instability  were  observed  along  the  edges 
of  the  reservoir  in  the  vicinity  of  the  dam. 

e.  Downstream  Channel 

The  downstream  river  channel  was  enlarged  and  straightened 
for  several  hundred  feet  downstream  of  the  dam,  Photo  12.  Some 
trees  overhang  the  channel  200  or  more  feet  below  the  dam. 
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3.2  Evaluation 


On  the  basis  of  the  visual  inspection  the  dam  is  judged  to  be 
in  good  condition.  The  following  features  could  affect  the  future 
integrity  of  the  dam: 

1.  Continued  erosion  or  settlement  of  the  stone  drains  at 
the  abutments  could  lead  to  further  erosion  of  the  em¬ 
bankment  and  eventual  breach  of  the  dam. 

2.  Continued  use  of  the  emergency  spillway  as  a  softball 
field  and  its  associated  mowing  reduces  the  friction  co¬ 
efficient  and  encourages  flow  concentration  on  the  right 
side.  This  would  cause  velocities  in  excess  of  the  allow¬ 
able  and  could  cause  erosion  of  the  spillway.  The  instal¬ 
lation  of  a  snow  fence  across  the  spillway  could  seriously 
obstruct  flow  and  lead  to  concentrated  areas  of  flow, 
causing  erosion  and/or  overtopping  of  the  dam. 

3.  The  location  of  the  discharge  for  the  emergency  spillway 
could  cause  erosion  of  the  toe  of  the  dam. 

4.  Animal  burrows  present  on  the  slopes  of  the  dam  could 
provide  seepage  paths  during  periods  of  high  water. 

5.  The  sloping  appearance  of  the  intake  structure  and  the 
reported  cracks  in  the  outlet  conduit  may  indicate  settle¬ 
ment  of  the  structures. 

6.  The  debris  in  the  inlet  structure  could  obstruct  the  conduit. 

7.  It  should  be  emphasized  that  the  impoundment  has  never  been 
filled  much  above  the  level  of  the  upstream  berm,  Elev.  830, 
and  then  only  for  short  periods  of  time  as  reported  by  the 
SCS.  Therefore,  no  observations  have  been  made  as  to  seep¬ 
age  through  the  dam  or  its  behavior  under  full  hydrostatic 
loading  conditions. 
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OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


SECTION  4 


4.1  Operational  Procedures 


a.  General 


The  Whiting  River  Dam  is  a  single  purpose  flood  control 
dam.  The  impoundment  remains  at  the  principal  spillway  level  except 
during  periods  of  heavy  runoff.  The  dam  has  no  operating  facilities 
with  the  exception  of  a  30- inch  low  level  outlet  sluice  gate  at 
the  principal  spillway  to  allow  for  draining  the  sediment  pool. 

Both  the  principal  spillway  and  the  emergency  spillway  are  designed 
to  function  without  human  assistance.  The  principal  spillway  limits 
discharges  and  causes  excess  flows  to  be  stored  in  the  impoundment 
until  the  emergency  spillway  level  is  reached,  and  additional  dis¬ 
charges  occur.  When  the  inflow  falls  below  the  discharge  rate  the 
water  level  drops  and  eventually  empties  through  the  principal  spill¬ 
way.  The  design  computations  give  the  drawdown  time  to  be  10.2  days 
from  design  high  water  (El.  875.8,  4.5  feet  above  emergency  spillway). 
The  dam  is  inspected  annually  by  representatives  of  the  State  of 
Connecticut  Department  of  Environmental  Protection  and  engineers 
from  the  Soil  Conservation  Service.  See  Appendix  B,  page  B-72. 
b.  Description  of  Any  Warning  System  in  Effect 

There  is  no  formal  warning  system  in  effect.  The  dam  is 
reportedly  monitored  by  DEP  personnel  during  heavy  runoff.  Any 
problems  noted  would  be  reported  to  the  Department  of  Environmental 
Protection  in  Hartford. 

4.2  Maintenance  Procedures 
a.  General 

The  grass  is  mowed  and  the  brush  cut  at  least  once  a  year. 
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The  area  of  the  emergency  spillway  is  used  as  a  softball  field  and 
the  grass  is  kept  short. 

An  Operation  and  Maintenance  agreement  was  made  between 
the  State  of  Connecticut  and  the  Soil  Conservation  Service  at  the 
time  of  construction.  An  Operations  and  Maintenance  Handbook  is 
also  available  from  the  Soil  Conservation  Service.  The  Handbook 
lists  operating  procedures  and  maintenance  items  to  be  performed, 
b.  Operating  Facilities 

The  trash  racks  of  the  principal  spillway  are  cleaned  as  re¬ 
quired.  At  the  time  of  inspection  the  30-inch  low  level  outlet  gate 
was  closed  and  water  was  discharging  over  the  weir  of  the  principal 
spillway. 

4 . 3  Evaluation 

Present  operation  and  maintenance  procedures  are  adequate. 

Copies  of  the  Operations  and  Maintenance  Handbook  should  be  pro¬ 
vided  to  the  operators  for  their  implementation.  A  downstream 
warning  system  should  be  developed  and  put  into  effect  in  case 
of  an  emergency  at  the  dam. 


EVALUATION  OF  HYDRAUL I C /HYDROLOG I C  FEATURES 


SECTION  5 


5. 1  General 

The  outlet  works  at  Whiting  River  Dam  consist  of  a  principal 
spillway  of  the  drop  inlet  type  discharging  through  the  center  of 
the  dam,  and  an  emergency  spillway  excavated  into  the  left  abutment. 
The  principal  spillway  consists  of  a  monolithic  reinforced  concrete 
box  culvert,  3.5  feet  square,  with  12-inch  chamfers  in  the  corners, 
a  reinforced  concrete  riser  with  a  9.67  foot  long  overflow  weir  on 
the  left  and  right  sides,  and  30-inch  low  level  outlet  at  the  up¬ 
stream  side.  The  conduit  outlets  through  a  flared  concrete  trans¬ 
ition  channel  and  an  S.A.F.  (St.  Anthony  Falls)  energy  dissipator. 

The  conduit  has  14  anti-seep  collars  to  prevent  seepage. 

The  emergency  spillway. is  an  earth-cut  through  a  silty  sand  in 
the  left  abutment  and  has  a  grass  surface  cover.  The  emergency  spill¬ 
way  is  separated  from  the  dam  embankment  by  a  dike  riprapped  on  the 
spillway  side.  The  dike  has  a  top  width  of  10  feet  and  side  slopes 
of  2  horizontal  to  1  vertical.  Both  the  dike  and  the  right  side  of 
the  emergency  spillway  are  constructed  on  fill.  The  250  foot  spill¬ 
way  has  a  100  foot  level  control  section,  a  2.5  to  1  side  slope  at 
the  left  abutment,  and  a  2  to  1  slope  at  the  right  side.  The  spill¬ 
way  is  used  as  a  softbaJl  field  and  the  grass  is  kept  short. 

The  capacity  of  the  principal  spillway  was  calculated  to  be  about 
340  cfs  at  design  high  water  El.  875.8.  The  emergency  spillway  was 
calculated  to  have  a  capacity  of  about  6,600  cfs  at  design  high  water 
and  about  14,500  cfs  at  the  top  of  the  dam  El.  878.6.  Total  spill¬ 
way  capacity  at  the  top  of  the  dam  is  about  14,800  cfs. 


The  dam  has  a  watershed  of  14.14  square  miles  of  essentially 
undeveloped  wooded  terrain.  The  watershed  has  very  steep  slopes, 
three  ponds  of  significant  size,  including  one  flood  control  dam 
and  several  swamps  located  throughout  the  watershed.  Elevations 
vary  from  about  1,700  feet  on  the  east  side  of  the  watershed  to  810 
feet  at  the  dam. 

5. 2  Design  Data 

The  dam  was  designed  by  the  Soil  Conservation  Service,  U.S. 
Department  of  Agriculture,  for  the  State  of  Connecticut.  The  design 
computations  and  correspondence  files  were  available  for  review. 

The  files  were  found  to  be  incomplete  in  that  they  lacked  computations 
for  the  emergency  spillway  capacity  and  flood  routings  through  the 
impoundment.  The  files  did  contain  design  inflow  hydrographs. 

The  dam  was  designed  to  contain  a  storm  of  the  magnitude  of 
Hurricane  Diane  (1955),  which  produced  8.51  inches  of  rainfall  in 
14  hours,  without  discharging  over  the  emergency  spillway.  Runoff 
for  the  storm  would  be  6.46  inches;  peak  discharge  would  be  325  cfs 
at  Elev.  869.3. 

The  elevation  at  the  top  of  the  dam  is  based  on  either  the  top 
of  the  dam  flood  routing  or  the  design  high  water  flood  routing  plus 
2  feet,  whichever  is  higher.  In  this  case  the  top  of  dam  flood 
routing  controls. 

Design  high  water  flood  routing  was  based  on  a  15-inch  rainfall 
in  6  hours  producing  10.94  inches  of  runoff  and  a  peak  discharge  of 
6,400  cfs  at  Elevation  875.8. 

The  top  of  the  dam  flood  routing  was  made  for  a  rainfall  of  25- 
inches  in  6  hours,  producing  16.56  inches  of  runoff  and  a  peak  dis¬ 
charge  of  13,660  cfs  at  Elev.  878.6  (see  design  report  in  Appendix  B, 
pages  B-ll  through  B-15). 


The  figures  for  emergency  spillway  capacity  given  in  the  design 
report  were  checked  and  found  to  have  been  based  on  a  Manning  “n"  of 


0.040.  This  does  not  agree  with  the  n  =  0.035  shown  on  the  hydro¬ 
graphs  in  the  correspondence  file. 

In  the  Test  Flood  analysis  made  for  this  report  the  emergency 
spillway  rating  curve  was  computed  using  an  "n"  of  0.030  which  was 
selected  based  on  existing  conditions  at  the  time  of  inspection. 

This  lower  "n"  value  would  produce  higher  velocities  in  the  emer¬ 
gency  spillway,  exceeding  the  maximum  allowable  velocity  at  the  con¬ 
trol  section  of  9.02  feet  per  second  as  given  in  the  Soil  Conserva¬ 
tion  Service  Design  Report.  The  higher  velocities  could  lead  to  eros¬ 
ion  of  the  spillway,  especially  that  part  which  is  constructed  on  fill. 

5.3  Experience  Data 

The  impoundment  has  never  been  filled.  The  site  is  visited 
during  periods  of  heavy  runoff  but  no  depth  readings  are  taken  and 
no  records  kept.  The  impoundment  is  reported  to  have  been  above  the 
upstream  berm,  El.  830-,  on  a  few  occasions. 

5.4  Test  Flood  Analysis 

Based  on  the  dam  failure  analysis,  the  dam  is  classified  as 
"High"  hazard  potential.  The  size  of  the  dam  is  classified  as  "Inter¬ 
mediate"  based  on  both  a  height  of  80  feet  and  a  maximum  storage 
capacity  of  5,000  Acre-Feet  at  the  top  of  the  dam.  According  to 
the  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  by  the 
Corps  of  Engineers,  the  Test  Flood  should  be  the  Probable  Maximum 
Flood  (PMF) .  The  Test  Flood  inflow  was  calculated  for  the  14.14 
square  mile  watershed  using  1,850  cubic  feet  per  second  per  square 
mile  (csm)  from  the  Corps  of  Engineers'  Guide  Curve  for  "mountainous" 
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terrain.  Initial  water  level  was  assumed  to  be  at  the  level  of  the 
principal  spillway. 

The  peak  inflow,  calculated  to  be  about  26,000  cfs,  results  in 
a  routed  outflow  of  16,800  cfs.  The  flood  routing  was  done  in  accor¬ 
dance  with  the  Corps  of  Engineers'  "Estimating  Effect  of  Surcharge 
Storage  on  Maximum  Probable  Discharges".  The  spillway  capacity  was 
calculated  to  be  14,800  cfs  or  88  percent  of  the  routed  Test  Flood 
outflow.  The  Test  Flood  would  overtop  the  dam  by  0.5  feet. 

The  above  computations  were  made  without  taking  into  consider¬ 
ation  the  ameliorating  effect  of  the  upstream  Floodwater  Retarding 
Dam  at  Thousand  Acre  Swamp  which  has  a  watershed  of  4.5  square  miles. 
This  watershed  would  reduce  the  peak  inflow  and  most  likely  show  the 
Whiting  River  Dam  spillway  capacity  to  be  able  to  pass  the  PMF  with¬ 
out  overtopping. 

5.5  Dam  Failure  Analysis 

A  dam  failure  analysis  was  made  using  the  Corps  of  Engineers’ 
"Rule  of  Thumb"  Guidance.  Failure  was  assumed  when  the  water  level 

reached  the  top  of  the  dam  producing  a  head  of  80  feet. 

The  spillway  discharge  prior  to  dam  breach  was  significant  when 
compared  to  the  dam  breach  flows  and  was  taken  into  consideration  in 
the  flood  routings.  The  spillway  discharge  was  first  routed  through 
each  reach  assuming  steady  state  flow.  The  storage  volume  thus  ob¬ 
tained  was  subtracted  from  the  storage  required  for  the  dam  breach 

flood  routing  in  order  to  derive  the  usable  storage  within  the  reach. 

The  calculated  dam  breach  of  80  feet  high  by  100  feet  wide  would 
release  up  to  119,000  cfs  into  the  Whiting  River.  Approximately 
6,500  feet  downstream  of  the  dam  an  abandoned  railroad  embankment 
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is  present  with  an  assumed  100  foot  long  slot  through  it.  The  embank¬ 
ment,  assuming  it  did  not  fail,  would  limit  the  downstream  discharge 
and  cause  the  flood  waters  to  pond  upstream,  inundating  10  -  15  homes 
up  to  a  depth  of  20  feet.  Downstream  of  the  railroad  embankment  the 
flood  waters  would  overtop  U.S.  Route  44  and  flood  adjacent  structures 
to  a  depth  of  up  to  7  feet.  See  Figure  4,  page  D-19. 

The  maximum  project  discharge  capacity,  prior  to  dam  breach, 
of  14,800  cfs  exceeds  the  capacity  of  the  downstream  culverts  and 
would  overtop  the  roadways  up  to  a  depth  of  7  feet.  The  backwaters 
from  the  railroad  embankment  would  inundate  3-5  homes  up  to  a 
depth  of  2  feet.  U.S.  Route  44  would  be  overtopped  and  adjoining 
structures  would  be  flooded  up  to  a  depth  of  2  feet. 

The  dam  is  classified  as  "High"  hazard  potential.  A  dam  fail¬ 
ure  could  result  in  the  loss  of  more  than  a  few  lives  and  economic 
loss  due  to  downstream  flooding  of  homes. 
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EVALUATION  OF  STRUCTURAL  STABILITY 


SECTION  6 

6. 1  Visual  Observations 

The  visual  inspection  did  not  disclose  any  indications  of  im¬ 
mediate  structural  instability.  The  sloping  appearance  of  the  intake 
'  structure  and  the  reported  cracks  in  the  outlet  conduit  may  indicate 
settlement  of  the  structures.  The  impoundment  has  never  been  com¬ 
pletely  filled  so  the  reaction  of  the  structure  to  full  hydrostatic 
loading  is  not  known.  The  future  integrity  of  the  dam  could  be 
affected  by  continued  erosion  or  settlement  of  the  stone  drains  at 
the  abutments,  construction  of  a  part  of  the  emergency  spillway  on 
fill,  and  the  proximity  of  the  emergency  spillway  discharge  to  the 
toe  of  the  dam. 

6.2  Design  and  Construction  Data 

A  design  report  and  As-Built  Plans  were  available  for  review 
at  the  Soil  Conservation  Service  (SCS) ,  U.S.  Department  of  Agricul¬ 
ture,  Storrs,  Connecticut.  Additional  construction  records  were 
reported  to  be  available  at  the  Federal  Archives  and  Record  Center, 
Waltham,  Massachusetts.  The  Soil  Report  recommended  a  3:1  down¬ 
stream  slope  and  a  4:1  upstream  slope.  The  upstream  slope  was  se¬ 
lected  based  on  computations  which  assumed  a  rapid  drawdown  of  the 
impoundment.  A  factor  of  safety  of  1.05  was  calculated  for  a  3.75:1 
slope.  (See  Appendix  B,  pages  B-57  through  B-59) .  Recomputation 
using  a  4:1  slope  as  constructed  gives  a  factor  of  safety  of  1.13. 

6.3  Post-Construction  Changes 

Settlement  of  the  wing  walls  at  the  outlet  required  installation 
of  drains  behind  the  walls  and  repairs  to  the  expansion  joints  in 
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1978.  The  walls  appear  to  have  been  stabilized.  Two  cracks  were 
noted  in  the  outlet  conduit  during  a  1977  inspection  by  the  Soil 
Conservation  Service. 

6 . 4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and  in  accordance  with 
the  recommended  Phase  I  inspection  guidelines  does  not  warrant 
seismic  stability  analysis. 
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ASSESSMENT.  RECOMMENDATIONS.  {,  REMEDIAL  MEASURES 

SECTION  7 


7. 1  Dam  Assessment 

a.  Condition 

On  the  basis  of  the  visual  inspection  and  a  review  of  the 
available  data,  the  dam  is  judged  to  be  in  good  condition.  The 
future  integrity  of  the  dam  could  be  affected  by  the  construction 
of  the  right  side  of  the  emergency  spillway  on  fill,  the  reduced 
roughness  coefficient  of  the  emergency  spillway,  the  erection  of 
snow  fence  across  the  emergency  spillway,  the  location  of  the  emer¬ 
gency  spillway  discharge  in  relation  to  the  dam,  the  continued 
settlement  or  erosion  of  the  stone  drains  at  the  abutments,  the 
possible  settlement  of  the  intake  structure  and  cracking  of  the 
outlet  conduit. 

An  evaluation  of  the  hydraulic  and  hydrologic  features 
of  the  dam  determined  that  the  spillways  are  capable  of  passing 
88  percent  of  the  routed  Test  Flood  (PMF)  outflow.  The  dam  would 
be  overtopped  by  about  0.5  feet.  An  upstream  flood  control  dam, 
if  considered  in  the  computations,  would  reduce  or  eliminate  the 
potential  for  overtopping. 

b.  Adequacy  of  Information 

The  information  available  was  not  adequate  to  assess  the 
condition  of  the  dam.  As  the  impoundment  has  never  been  substan¬ 
tially  filled,  the  behavior  of  the  structure  under  full  hydrostatic 
loading  conditions  is  unknown. 

c.  Urgency 

The  recommendations  presented  in  Section  7.2  and  7.3  should 
be  carried  out  within  two  years  of  receipt  of  this  Report  by  the 
owner. 
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7.2  Recommendations 


The  following  recommendations  should  be  carried  out  under  the 
direction  of  a  qualified,  registered  engineer: 

1.  The  condition  and  potential  for  erosion  of  the  right  side 
of  the  emergency  spillway  should  be  investigated.  Included 
in  the  investigation  should  be  an  evaluation  of  the  design 
roughness  coefficient  compared  to  the  existing  conditions 
and  an  assessment  of  the  permissible  velocity  in  the  spill¬ 
way.  The  use  of  the  emergency  spillway  as  a  softball  field 
should  be  discontinued  if  the  above  investigation  warrants. 

2.  The  location  of  the  emergency  spillway  discharge  on  a 
steep  hillside  above  the  toe  of  the  dam  should  be  evaluated 
and  corrective  action  taken  as  required. 

3.  The  settlement  or  erosion  of  the  stone  drains  at  the  abut¬ 
ments  should  be  investigated  and  corrective  measures  de¬ 
signed  and  constructed. 

4.  As  the  behavior  of  the  dam  under  full  hydrostatic  loading 
is  not  known,  the  dam  should  be  inspected  by  a  qualified, 
registered  engineer  during  each  significant  period  of  flood 
impoundment.  Especial  care  should  be  taken  in  inspecting 
the  dam  whenever  the  previous  maximum  impoundment  depth  is 
exceeded . 

5.  The  significance  of  the  possible  settlement  of  the  intake 
structure  and  the  reported  cracks  in  the  outlet  conduit 
should  be  investigated  and  repairs  made  as  required. 
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7 . 3  Remedial  Measures 

a .  Operations  and  Maintenance  Procedures 

1.  Flood  impoundment  depth  readings  should  be  taken  and 
records  kept. 

2.  The  program  of  annual  inspections  by  qualified,  reg¬ 
istered  engineers  should  be  continued. 

3.  The  Soil  Conservation  Service  Operations  and  Main¬ 
tenance  Handbook  should  be  provided  to  the  operators 
of  the  dam. 

4.  A  downstream  warning  system  should  be  developed  and  put 
into  effect  in  case  of  an  emergency  at  the  dam. 

5.  Animal  burrows  should  be  carefully  backfilled  and  seeded. 

6.  Debris  should  be  cleaned  from  the  intake  structure  and 
the  structure  checked  for  debris  monthly. 

7.  The  erection  of  the  fence  across  the  emergency  spillway 
should  not  be  allowed. 

8.  Berms  should  be  regraded  to  eliminate  standing  water. 

7.4  Alternatives 

There  are  no  practical  alternatives  to  the  above  recommendations. 
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APPENDIX  A 

VISUAL  CHECK  LIST  WITH  COMMENTS 


VISUAL  INSPECTION  CHECK  LIST 

PARTY  ORGANIZATION 


PROJECT  »  Whiting  River  Dam 


DATE:. 


11/17/80 


TIME: 


11:00  am 


WEATHER:. 


Sunny  35° 


W.S.  ELEVATION: 


811.1 


U .  S  . 


N/A 


_DN.S 


PARTY  DISCIPLINE 

j  _  Roald  Haestad,  P.E.  -  Roald  Haestad,  Inc. _  Civil/Geotechnical 

2  .  Donald  L.  Smith,  P.E.  -  Roald  Haestad,  Inc.  Civil/Hydrologic 

3 .  Ronald  G.  Litke,  P.E.  -  Roald  Haestad,  Inc. _  Civil/Structural 

4 - - 


6. 


INSPECTED 


PROJECT 

FEATURE 

BY 

REMARKS 

!  .  Dam  Embankment 

RH ,DLS ,RGL 

Good 

2 .Outlet 

Works 

— 

Intake  Channel 
&  Structure 

RH. DLS. RGL 

Good 

3 . Outlet 

Works 

_ 

Control  Tower 

RH  ,DLS ,  RGL 

Good 

4 . Outlet 

Works 

Transition 
&  Conduit 

RH , DLS , RGL 

Cracks  reported  in 

1977 

S . Outlet 

Works 

_ 

Outlet  Structure 
&  Channel 

RH ,DLS ,RGL 

Joint 

1.5' 

in  wing  wall 
at  waterline 

open 

6 . Outlet 

Works 

Enter.  Spillway, 
Appr.  &  Dis.  Chan. 

RH, DLS, RGL 

Used 

mowed 

as  ballfield; 
short 

grass 

PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  i  Whiting  River  Dam _ _  DATE  »  11/17/80 

PROJECT  FEATURE  i  Dam  Embankment _  NAME* _ RH 

DISCIPLINE*  Civil  Engineers _  NAME*  DLS,RGL 


AREA  ELEVATION  _  _  CONDITIONS 


DAM  EMBANKMENT 

|  CREST  ELEVATION 

878.6 

CURRENT  POOL  ELEVATION 

811.1 

1  MAXIMUM  IMPOUNDMENT  TO  DATE 

Unknown 

SURFACE  CRACKS 

None  observed 

1  PAVEMENT  CONDITION 

No  pavement,  crest  is  grass  covered 

>  MOVEMENT  OR  SETTLEMENT  OF  CREST 

None  observed 

LATERAL  MOVEMENT 

None  observed 

1  VERTICAL  ALIGNMENT 

Good 

HORIZONTAL  ALIGNMENT 

Good 

*  CONDITION  AT  ABUTMENT 

AND  AT  CONCRETE  STRUCTURES 

Stone  drains  at  abutments  shown  signs  of 
settlement  or  erosion 

1  INDICATIONS  OF  MOVEMENT  OF 

STRUCTURAL  ITEMS  ON  SLOPES 

None  observed 

I  TRESPASSING  ON  SLOPES 

Several  minor  indications  of  motorcycle 
trespass 

VEGETATION  ON  SLOPES 

Good  grass  cover 

■  SLOUGHING  OR  EROSION  OF 

SLOPES  OR  ABUTMENTS 

None  observed 

1  ROCK  SLOPE  PROTECTION  - 

RIPRAP  FAILURES 

No  riprap  protection  except  on 

the  dike  between  the  dam  and  spillway, 

which  is  in  good  condition. 

|  UNUSUAL  MOVEMENT  OR 

CRACKING  AT  OR  NEAR  TOES 

None  observed 

1  UNUSUAL  EMBANKMENT  OR 

1  DOWNSTREAM  SEEPAGE 

None  observed; 
impoundment  was  empty 

1  PIPING  OR  BOILS 

N/A 

FOUNDATION  DRAINAGE  FEATURES 

Pervious  drain  which  discharges  in 
downstream  rock  fill. 

1  TOE  DRAINS 

Downstream  rock  fill. 

l  INSTRUMENTATION  SYSTEM 

None  known 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  i  Whiting  River  Dam _  DATE* _ 11/17/80 

Intake  Channel  and 

PROJECT  FEATURE  i  Outlet  Works  -  Intake  Structure _  NAME  i _ RH 

DISCIPLINE  i  Civil  Engineers _  NAME  < _ DLS  , RGL 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  INTAKE 
C  HA  NNEL  AND  INTAKE  STRUCTURE 

APPROACH  CHANNEL* 


SLOPE  CONDITIONS 


BOTTOM  CONDITIONS 


ROCK  SLIDES  OR  FALLS 


LOG  BOOM 


DEBRIS 


CONDITION  OF  CONCRETE 
LINING 


DRAINS  OR  WEEP  HOLES 


B.  INTAKE  STRUCTURE* 


CONDITION  OF  CONCRETE 


STOP  LOGS  AND  SLOTS 


Under  water;  could  not  be  observed 


N/A 


None  observed 


N/A 

N/A 


Good 


Trash  racks  are  not  level 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  i  Whitinq  River  Dam  DATE  >  11/17/80 

PROJECT  FEATURE  i  Outlet  Works  -  Control  Tower  NAME  t  RH 

DISCIPLINE*  Civil  Engineers  NAMEt  DLS.RGL 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER 

A.  CONCRETE  AND  STRUCTURAL! 

GENERAL  CONDITION 

Good;  upstream  end  of  structure 
appears  to  be  lower 

CONDITION  OF  JOINTS 

Good 

SPALLING 

None  observed 

VISIBLE  REINFORCING 

None  observed 

RUSTING  OR  STAINING  OF  CONCRETE 

None  observed 

ANY  SEEPAGE  OR  EFFLORESCENCE 

None  observed 

(structure  filled  with  water) 

JOINT  ALIGNMENT 

None  Observed 

UNUSUAL  SEEPAGE  OR  LEAKS 

IN  GATE  CHAMBER 

None  observed 

(structure  filled  with  water) 

CRACKS 

None  observed 

RUSTING  OR  CORROSION  OF  STEEL 

None  observed 

B.  MECHANICAL  AND  ELECTRICAL* 

AIR  VENTS 

N/A 

FLOAT  WELLS 

N/A 

CRANE  HOIST 

N/A 

ELEVATOR 

N/A 

HYDRAULIC  SYSTEM 

N/A 

SERVICE  GATES 

30-inch  low  level  outlet  sluice  gate 
reported  operable 

EMERGENCY  GATES 

N/A 

LIGHTNING  PROTECTION  SYSTEM 

N/A 

EMERGENCY  POWER  SYSTEM 

N/A 

WIRING  AND  LIGHTING  SYSTEM 

IN  GATE  CHAMBER 

N/A 

A-4 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT,  Siting  River  Dam _  DATE.  11/17/80 

Transition 

PROJECT  FEATURE,  Outlet  Works  -  and  Conduit _  NAME, _ m 

DISCIPLINE,  Civil  Engineers _  NAME,  DLS , RGL 


AREA  EVALUATED  _ _ _  C ONDITI ONS 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

3.5*  x  3.5'  Monolithic  Concrete  Conduit 

Could  not  be  observed 

GENERAL  CONDITION  OF  CONCRETE 

RUST  OR  STAINING  ON  CONCRETE 

SPALLING 

EROSION  OR  CAVITATION 

CRACKING 

ALIGNMENT  OF  MONOLITHS 

ALIGNMENT  OF  JOINTS 

NUMBERING  OF  MONOLITHS 

OTHER,  1977  Inspection  Report  noted  two  (2)  cracks  observed  in  conduit. 
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PERIODIC  INSPECTION  CHECK  LIST 


I 


PROJECTi  Whiting  River  Dam  _ 

Outlet  Structure 

PROJECT  FEATURE «  Outlet  Works  -  &  Outlet  Channel 
DISCIPLINE  i _Civil_Engineer _ 


DATE  ,  11/17/80 

NAME  t _ gg 

NAMEt  DLS.RGL 


AREA  EVALUATED  CONDITIONS 


OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

GENERAL  CONDITION  OF  CONCRETE 

Good 

RUST  OR  STAINING 

None  observed 

SPALLING 

None  observed 

EROSION  OR  CAVITATION 

None  observed 

VISIBLE  REINFORCING 

None  observed 

ANY  SEEPAGE  OR  EFFLORESCENCE 

None  observed 

CONDITION  AT  JOINTS 

Joint  at  right  wingwall  open 

1.5'  at  waterline 

DRAIN  HOLES 

N/A 

CHANNEL 

Widened  natural  channel 
of  Whiting  River 

LOOSE  ROCK  OR  TREES 

OVERHANGING  CHANNEL 

Some  trees  200'  downstream 

CONDITION  OF  DISCHARGE  CHANNEL 

Good 

|  PERIODIC 

PROJECT  t  Whiting  River  Dam 

INSPECTION  CHECK  LIST 

DATE  s 

11/17/80 

1  PROJECT  FEATURES  Outlet  Works 

Emer.  Spillway,  Appr. 

-  &  Dishcarge  Channel 

NAME  : 

RH 

nisciPLl  NE  i  civil  Engineers 

NAME  s 

DLS , RGL 

1 

AREA  EVALUATED 

CONDITIONS 

< 

OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 


APPROACH  CHANNEL i 


GENERAL  CONDITION 


LOOSE  ROCK  OVERHANGING  CHANNEL 


TREES  OVERHANGING  CHANNEL 


FLOOR  OF  APPROACH  CHANNEL 


EMERGENCY  SPILLWAY i 


GENERAL  CONDITION 


SURFACE 


E 


OTHER 


DISCHARGE  CHANNEL  s 


GENERAL  CONDITION 


LOOSE  ROCK  OVERHANGING  CHANNEL 


TREES  OVERHANGING  CHANNEL 


FLOOR  OF  CHANNEL 


OTHER  OBSTRUCTIONS 


Good 


Good 


None  observed 


None  observed 


Grassed 


Grassed  surface  mowed  short  for 
ballfield  at  control  section 


Riprap  slope  on  spillway  side 


Rolled  up  snow  fence  observed;  reported 
to  be  home  run  fence  for  ballfield 


Good;  discharges  to  river  downstream 
of  toe 


None  observed 


None  observed 


Grassed 


I 


I 

I 
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LIST  OF  REFERENCES 


Reference  Nos.  1  and  2  are  available  at  the  State  of  Connecticut 
Department  of  Environmental  Protection,  Water  and  Related  Resources 
Section,  State  Office  Building,  Hartford,  Connecticut.  Reference 
Nos.  3  through  6  are  available  from  the  Soil  Conservation  Service 
of  the  U.S.  Department  of  Agriculture,  Mansfield  Professional  Park, 
Route  44-A,  Storrs ,  Connecticut.  Reference  No.  7  is  located  at  the 
Federal  Archives  and  Record  Center,  Waltham,  Massachusetts. 

1.  Correspondence  file  on  the  Blackberry  River  Watershed  Project, 
Floodwater  Retarding  Dam  No.  15,  North  Canaan,  Connecticut. 

2.  "Reservoir  Operation  Data”  and  "Pertinent  Data"  prepared  by 
Anderson  -  Nichols  Associates,  February  1967. 

3.  Design  Report,  Blackberry  River  Watershed  Site  No.  15, 

North  Canaan,  Connecticut. 

4.  Plans  for  Blackberry  River  Watershed  Project,  Floodwater 
Retarding  Site  No.  15,  North  Canaan,  Connecticut,  October 
1962. 

5.  "As-Built"  Plans  for  Blackberry  River  Watershed  Project, 
Floodwater  Retarding  Site  No.  15,  North  Canaan,  Connecticut, 
1968. 

6.  Construction  progress  photographs. 

7.  Soil  Test  Results,  Change  Orders  and  miscellaneous  data. 
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UNITED  STATES  GOVERNMENT 

Memorandum 


to  T.  R.  Vim,  State  Conservation  Engineer,  date:  April  23,  1963 

SCS,  Storra,  Connecticut 

from  W.  T.  Ferguson,  Jr.,  Civil  Engineer, 

SCS,  Storra,  Connecticut 

subject:  QJOIIIEERDJQ  -  Blackberry  River  Watershed,  Site  No,  15 


To  refer  to  a  nano  from  E&WP  Unit  dated  March  22,  1963  regarding  a  suggested 
revision  of  the  toe  drain  design,  I've  studied  this  for  a  while  have 
finally  arrived  at  s cane  conclusions  of  my  own,  valid  or  otherwise. 

In  general,  I  think  Stan  Rossier  is  right,  that  the  15  foot  vertical  drain 
as  recommended  by  the  lab  night  not  adequately  control  the  hydraulic  gradient, 
but  I  think  the  nain  point  is  really  the  difficulty  of  construction.  The  eon* 
ditions  are  very  similar  to  the  Whitney  Site,  although  perhaps  there  aren't  as 
■any  large  boulders,  end  there  is  apparently  wore  water  in  the  sands  and  gravels 
of  this  foundation  than  there  were  in  the  pre-loaded  till  at  Whitney.  I  believe 
that  tha  question  of  this  vertical  drain  being  adequate  ia  minimised  by  the 
fact  that  it  would  probably  be  impossible  to  excavate  a  15'  deep  3'  wide  trench 
in  this  material,  and  we  would  end  up  with  a  wide,  trapezoidal  trench  aqyway. 


Therefore,  I  think  that  it  is  more  a  question  of  the  most  effective  drain  and 
a  practical  location  of  it  from  the  construction  angle,  because  the  typical 
section  would  probably  be  dictated  by  the  manner  in  which  this  material  could 
be  efficiently  removed. 


As  mentioned  before,  I  think  Rossier  *s  proposal  is  right,  but  I  also  t-Mnir 
that  the  drain  could  be  made  shallower  at  the  conduit  and  total  quantities 
reduced  from  Stan's  proposed  Scheme  B  to  something  nearer  the  original  Scheme  A. 


I  have  plotted  the  graphical  logs  of  the  borings  through  the  embankment  to  show 
the  blow-count  end  also  to  indicate  the  sons  which,  if  say,  would  appear  to  be 
slightly  more  permeable,  although  there  doesn't  aesm  to  be  any  clearest  strati¬ 
fication.  Noting  that  the  most  well-defined  sons  of  low  blow-count  water-bearing 
material  occurs  over  the  rock  peak,  it  suggests  that  this  is  tha  result  of  the 
constriction  in  the  valley  section.  Then  downstream,  there  is  no  longer  ary 
clearly  defined  loose  layer,  with  the  gradation  running  over  s  range  of  sands 
to  gravels  and  boulders.  The  boring  logs  seem  to  mo  to  indicate  fairly  sound 
material,  with  the  water  content  contributing  to  a  sane  what  lower  blow-const 
than  might  normally  be  expected  in  such  material,  but  tha  consolidation  potmntla 
seems  low. 


B-7 


It  also  hw  significant  that  at  Bole  305  the  dominating  feature  seams 
to  be  the  coarser  gradation  from  well  graded  sands  and  gravels  to  a  layer 
of  boulders,  starting  virtually  from  the  ground  surface. 

As  the  foundation  permeability  is  estimated  and  couldn't  really  be  deter¬ 
mined  accurately  without  an  elaborate  pattern  of  on-site  permeability  tests, 
the  actual  volume  of  flow  to  be  handled  by  the  toe  drain  is  unknown,  but 
this  is  a  pretty  standard  situation. 

What  this  all  bolls  down  to  is  that  I  think  it  would  be  reasonable  to  use 
the  trapezoidal  rock  toe  section  with  filter  l^jrsr,  but  only  cut  it  to 
elev.  796  as  originally  proposed  with  an  81  bottom  width,  which  would  bring 
it  down  to  the  gravel  and  bouldery  sons.  At  beet,  it  may  be  .a  mean  job  to 
excavate,  dewater,  and  place  filter  materials  in  such  a  narrow  valley  section 
and  still  have  it  com  out  right,  and  I  would  think  that  the  rock  toe  similar 
to  the  Whitney  job  should  be  able  to  handle  a  very  high  volume  of  flow  and 
remain  stable. 
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DESIGN  REPORT 


BLACKBERRY  RIVER  WATERSHED  PROJECT 
FLOODWATER  RETARDING  DAM  HO.  1? 
LITCHFIELD  COUNTY,  CONNECTICUT 


This  floodwater  retarding  dan  is  located  approximately  4.6  miles 
northwest  of  Norfolk,  Connecticut,  on  the  Whiting  River  which  is  a  trib¬ 
utary  of  the  Blackberry  River.  The  transparent  overlay  on  sheet  4  of 
this  report,  together  with  the  Ashly  Falla,  Massachusetts  and  Connecticut 
7' 30"  quadrangle  published  by  the  U.8.  Geological  Survey  may  be  used  to 
locate  the  structure. 

This  dam  Is  a  class  (c)  structure  (Engineering  Memorandum  SCS-27)  and 
is  designed  In  accordance  with  criteria  established  by  the  Soil  Canservatlc 
Service. 

This  structure  is  one  of  five  which  will  provide  flood  protection 
for  the  Blackberry  River  flood  plain.  It  is  designed  to  handle  the 
hurricane  "Diane"  without  emergency  spillway  flow. 

This  structure  is  designed  as  a  compacted  earth  fill  on  a  pervious 
foundation  with  a  drainage  system  under  the  downstream  portion  of  the 
embankment  to  control  the  effects  of  seepage.  The  principal  spillway  will 
consist  of  an  octagonal  monolithic  reinforced  concrete  conduit  with  a 
reinforced  concrete  riser.  She  riser  will  be  equipped  with  a  slide  gate 
to  permit  drainage  of  the  sediment  pool.  The  conduit  will  outlet  through 
a  flared  concrete  transition  channel  and  a  SAF  energy  dissipator.  The 
emergency  spillway  will  be  an  earth  cut  through  silty  sand  in  the  south 
abutment  of  the  dam  and  will  have  a  vegetative  cover. 

The  results  of  hydrologic  and  hydraulic  determinations-  are  given  in 
the  following  table: 
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0.3. DEPARTMENT  OF’ AGRICULTURE 

SpIL  CONSERVATION  SERVICE 

i  'tHaTNtltofiQ'A'&AfwSMM  PIANNMM  UfWT  ' 


DRAWING  NO. 
CN-41J-R 

SHEET*  Of 


DESIGN  REPORT 


Factor 
Which  De¬ 
termines 
Stage 

Surface 

Area 

Acres 

Runoff 

in 

Inches 

Peak 
Inflow 
c .  f .  s . 

Feeds 

Outflow 

c.f.s. 

Elev.  of 

Maximum 

Stage 

Storage 

In 

Ac. -Ft. 

Element  of 
Structure 
Determined 
by  Maximum 
Stage 

50-year 

sediment 

accumula¬ 

tion 

U.7 

* * 

811.0 

26.6 

Crest  of 
riser 

Routing!/ 

hurricane 

"Diane" 

151 

6.46 

10.94!/ 

6,345 

325 

869. 3^/ 

3260 

Crest  of 

emergency 

spillway 

Routing 

15"  point 

rainfall 

during 

6  hours 

193 

13,700 

6400 

875-8 

3950 

Design  high 
water 

Routing  .  215 

2 . 5*6-hr 2J 

16.56 

20,680  13,660 

078.6 

4526 

Top  of  dam 

point  rain¬ 
fall  using 
moisture 
condition  II 

1 /  Neglects  the  discharge  from  site  1. 

2 /  The  crest  of  the  emergency  spillway  is  set  at  elevation  871.3  because  of 
the  limitation  of  the  permissible  velocity  to  approximately  9  feet  per 
second. 

3/  Routing  is  from  elevation  837.35  established  by  7.5  days  of  drawdown 
from  the  "Diane"  storm  crest  elevation  of  869. 30. 


Hie  time  to  empty  100  percent  of  the  flood  storage  is  10.2  days. 

Copies  of  the  geology  and  soil  mechanics  laboratory  reports  used  in 
the  design  of  this  structure  are  attached. 

The  following  publications  were  used  in  the  design  of  t.Viin  dam: 

Rational  Engineering  Handbook  No.  5,  Hydraulics 
National  Engineering  Handbook  No.  4,  Hydrology 
National  Engineering  Handbook  No.  6,  Structural  Design 
Engineering  Division  Technical  Releases  Nos.  2,  3  and  10 
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DESIGN  REPORT 


Copies  of  these  publications  ngr  be  obtained  fron  Hr.  S,  Paul  Tedrmr 
State  Conservationist ,  UBDA.,  Soil  Conservation  Barrie*,  Starrs  # 
Connecticut  . 


Concurred: 


Gerald  E.  Goan 

Design  Engineer 


Robert  F,  Fonner 
Geologist 


T.  R.  Wire 

State  Conservation  Engineer 
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SECTION  I  <?/ 
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STRIPPED  GROUND  LINE 


BRA  IMAGE 

CUTOFF  TRENCH 


Leal  X-Section 


I.  Watershed  data 

A.  Btructura  class 

B.  Drainage  area 


C.  Tins  of  concentration  -  T 
0.  Hydrologic  curve  number  -C 

1.  Moisture  condition  UT 

2.  Moisture  condition  III 

II.  Principal  spillway  • 

A.  Conduit 

1.  Six*  (1.0.) 

2.  Length 
-  B.  Riser 

1.  Bise 

2.  Height 

C.  Weir  length 

D.  Orifice  sise 
K,  Pond  drain  sise 


Emergency  spillway 

•  A.  Width  '  P*X 

B.  Bide  slopes  2jX  * 

C.  length  of  level  section  IOC 

D.  Emt  elope  O.Q] 

Z.  ’  Marlw  velocity  at  control  aectlon  (D.H.V. )  Q.c 

.  ?«  Duration  of  flee  (D.I.W.)  through  aaerganey  spQj 
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STORAGE  ALLOCATION 
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Floodwater  t  68  t 

B.  Surface  Oeology  and  Physiography 
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Site  No*  15  la  located  in  Northwestern  Connecticut  in 
the  foothills  of  the  Berkshire  and  Gouea tonic  Highlands,  The 
site  is  located  in  an  area  of  generally  node  rate  to  steep  re¬ 
lief  with  left  and  right  abutments  at  the  centerline  of  dan 
having  slopes  of  39  and  59  percent  respectively.  The  approx-  '* 
lmate  floodplain  width  is  85  feet*  Bedrock  Is  conspicuously 
exposed  in  the  steep  portion  of  the  right  abutment  becoming 
overlain  by  a  eruH  1  ov  mnntl m  nt  Mil  m  the 

lessens  near  top  of  daa.  The  bedrock  type  as  exposed  in  the 
abutment  is  a  highly  oxidised,  micaceous  schist.  This  schist 
was  also  seen  In  a  5  foot  band  dug  pitTai  toe  foot  of  the 
opposite  abutment.  This  micaceous  schist  is  part  of  the 
gneissie  complex  of  the  Berkshire  and  House  tonic  Highlands 
and  is  thought  to  he  Precaabrlan.  The  left  abutment  end  Into 
the  emergency  spillway  is  fairly  uniformly  overlain  by  boulder 
till.  .5  ii, 

\  y  .  • 

The  apparent  strike  and.  dip  as  measured  on  the  exposure 
is  as  follows  s  strike  -  N  l^f°  Xj  dip  67°  SB.  ,  No  geologlo  |  fl, 
conditions  such  as  seepage  cones,  faults.  Joint  car  fracture"  l  i 
patterns  wsre  observed  at  thp  site  which  would  adversely 
affect  design  or  construction  phases.  |  Channel  conditions  at  | 
the  proposed  site  ere  degrading  and  the  channel  sides  are 


generally,  eroding. 

II  Subsurface  Geology 

A.  Centerline  of  the  Dam 


»  1 


t 


five  holes  were  drilled,  along  the.  centerline  of  the  daa 
plus  hole  .  201  in  the  emergency,  spillway  which  was  close  to  the 
proposed  centerline.  Roles  for -2*  303,,  3  and  6  encountered  . 
bedrock  with  a  maximum  depthlxf  .overburden  to  bedrock  being 
It9.0  feet  in  hols  303  at  valley  bottom.  The  estimated  relative 
density  of  foundation  materials  ranges  ikon  loose  to  medium  as 


• 
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‘  .  6 

REFERENCE: 

T 

1 

U.S. DEPARTS  ENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

*  6 

OR AW INC  RO. 

SWEET  *  OF  *  9 

OATE  j&dajt'  . 

-  . 

8-17 

?? 


>  * 


GEOLOGY  REPORT 


determined  by  blow  count  from  Standard  Penetration  Resistance. 

The  materials  are  wet,  fine  to  coarse  Trained  sand.  The  abut¬ 
ment  holes  contained  essentially  the  same  type  materials  excent  i 
for  being  drier  and  more  micaceous. 

The  bedrock  as  encountered  in  all  holes  drilled  is  a 
,  micaceous,  weathered  fine  grained  schist.  In  hole  No.  1 
however,  7  feet  of  gray  quartzite  canoed  the  overlying  schist. 

The  schist  is  fairly  soft  as  evidenced  by  the  poor  core  re¬ 
covery  common  to  all  holes.  The  schist  has  a  fairly  uniform 
dip  of  about  6^-69°.  The  drill  core  when  fractured  follows 
this  dip  plane. 

i 

The  foundation  materials  in  the  valley  bottom  consisting  j 
primarily  of  silty  sands  (SP-3K),  were  wet  because  of  the  high 
groundwater  table.  No  specific  acquifers  were  identified  during  • 
the  drilling,  ' 

B.  Centerline  of  Principal  Conduit  ! 


i 


i 

i 


i 

i 

i 
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C.  Emergency  Spillway 

Eleven  holes  were  drilled  on  s  lOOfoot  staggered  grid  to 
evaluate  the  subsurface  materials  and  conditions.  All  holes  • 
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Five  holes  were  drilled  along  the  proposed  axis  of  the 
conduit.  'Holes  301  and  302  were  upstream  from  the  centerline 
of  dam;  303  was  located  at  the  approximate  intersection  of 
the  axes  of  the  centerline  of  dam  and  oonduiti  holes  3 Oh  and 
305  were  drilled  downstream  from  the  centerline  of  the  struc¬ 
ture.  A  highly  micaceous  schist  was  encountered  in  holes  302 
and  303  at  depths  of  19  and  h9  feet  respectively.  In  hole  302 
ninteen  feet  of  drive  sampling  through  SP-3M  was  required 
before  the  bedrock  was  hit.  One  hundred  feet  downstream  at 
the  centerline  of  dam  and  conduit  in  hole  303,  forty-nine  feet 
of  SP-SM  material  was  penetrated  before  bedrock  was  hit.  In 
the  downstream  holes  30h  and  305  drive  sampling  was  performed 
to  depths  of  58  and  U7  feet  resnectively  without  encountering 
bedrock.  In  hole  30b  however,  refusal  was  met  at  58  feet. 
Upstream  hole  301  was  taken  to  a  depth  of  b?  feet  without 
refusal  or  bedrock  being  met,  The  hole  depths  served  to  point 
out  the  erratic  bedrock  surface  which  exists  at  depths  following 
the  ralley  profile.  All  of  the  holes  except  30?  exhibited  a 
.low  blow  count  to  full  hole  devth  or  bedrock  surface.  The  blow 
count  (except  in  hole  305)  ranged  ft* ora  about  12  to  25  blows  per 
foot. 
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went  at  least  7  feet  below  the  anticipated  excavation  grade.  - 
The  material  has  tentatively  been  classified  as  SM  in  all  of 
the  holes  drilled.  tr' 

No  bedrodc  was  encountered  at  an  above  grade  elevation 
in  any  of  the  holes  drilled.  Hole  202  which  was  located  in 
the  center  of  the  control  section,  penetrated  £  feet  of  gray 
quartzite  11  feet  below  grade.  In  most  holes  £-8  feet  below 
grade  a  dense  hardpan  was  re  t  necessitating  the  use  of  an 
open-end  sampler. 

The  material  at  the  base  of  the  excavation  will  be  SM. 
Limestone  boulders  and  weathered  limestone  fragments  are 
coranon  throughout  the  emergency  section  resulting  in  a  gen¬ 
erally  high  lime -content  soil. 

D.  Borrow  Areas 

Drill  holes  and  backhoe  test  pits  were  used  to  inves¬ 
tigate  and  evaluate  three  borrow  source  areas  including  the 
emergency  spillway  section.  Designated  as  Borrow  Area  "A", 
the  emergency  spillway  section  in  addition  to  the  11  drill 
holes  had  2  backhoe  pits.  Borrow  Areas  "B  and  C*  are  located 
on  the  left  abutment  approximately  l£00  feet  north  or  upstream 
of  the  structure.  In  Borrow  Area  BB",  8  drill  holes  and  9 
backhoe  pits  were  put  in  to  determine  the  adequacy  and  avail¬ 
ability  of  the  material.  Borrow  Area  "C*  (  slightly  to  the 
NW)  had  8  drill  holes  and  6  backhoe  pits.  Classification  of 
materials  in  the  respective  borrow  areas  is  tentative  pending 
laboratory  analysis,  and  is  based  on  visual  identification 
and  selected  sieve  analyses.  The  primary  type  of  material 
available  in  the  three  borrow  areas  is  SM.  Borrow  Area  "A" 
has  been  classified  entirely  as  SM.  Borrow  AreaJiCMiae 
similarly  been  clasaifed  and  probably  contains  a  higher  peg- 
CSHtage-of-s ilt-andTsa^~be  classified  as  STbr  SM-ML.  Borrow 
•Area  •  *Bw~ie~pred  eminent ly~SM  vith  some  SP-SM  and  some  minor 
quantities  of  SW-SM. 

In  Borrow  Area  •A”  all  of  the  excavated  material  from  the 
emergency  spillway  should  be  adequate  for  use  in  the  embankment. 
In  Borrow  Area  *B"  a  minimum  depth  of  l£  feet  is  available  and 
probably  up  to  22  feet.  The  volume  .of  . fill  .available jfTom  this 
area  alone  exceeds  the  required  amount  for  the  embankment. 
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[Pending  laboratory  analyses  as  to  the  suitability  of  the 
materials  in  Borrow  Areas  *A  and  B"  it  may  be  unnecessary; 
to  utilize  Borrow  Area  *C*.  ~ 


Exploration  Program 
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Summary  of  Findings 

1.  Centerline  of  Dam:  Drilling  along  the  centerline  indicates  a  shallow 
depth  to  bedrock  in  the  abutments  and  at  the  foot  of  the  abutment. 
Hole  303  which  was  located  at  the  Intersection  of  the  centerline  of 
the  dam  and  principal  conduit  vent  to  a  depth  of  i*9  feet  before  bed¬ 
rock  was  encountered.  The  bedrock  is  a  weathered,  micaceous  fine 
grained  schist.  The  measured  dip  of  the  bedding  planes  in  the  core 
la  fairly  consistent  with  the  apparent  dip  in  abutment  outcropping 
and  with  the  slope  of  the  right  abutment.  This  angle  of  dip  and 
slope  ranges  from  about  60°  to  69°.  The  overlying  sands  in  the 
valley  bottom  are  wet  throughout  their  entire  vertical  section  and 
have  an  estimated  low  to  medium  relative  density  based  on  standard 
penetration  resistance. 


2. 


Principal  Spillways  Five  holes  were  drilled  along  the  proposed 
axis  o?  1  the  conduit.  The  holes  showed  a  highly  erratic  bedrock 
profile.  The  bedrock  was  undetected  in  holes  301  and  30*>  at  depths 
of  b7  feet;  possibly  in  hole  30U  as  a  zone  of  refusal  at  5 8  feet; 
and  in  holes  30?  and  303  at  depths  of  19  feet  and  U9  feet  respec¬ 
tively. 
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3.  Bnergency  Spillway:  Eleven  holes  were  drilled  in  the  proposed 
spillway  section.  All  holes  were  carried  to  at  least  7  feet 
below  the  proposed  excavation  grade.  No  bedrock  was  encountered 
in  ai^  of  the  holes  within  the  proposed  excavation  limits. 

It.  Borrow:  Three  borrow  source  areas  are  available  at  the  site. 

The  excavated  spillway  material  plus  a  secondary  borrow  area 
should  well  exceed  embankment  requirements  with  regard  to  volume 
and  should  preclude  the  use  of  the  third  borrow  source  area. 
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INTERPRETATIONS  AND  CONCLUSIONS 
"For  in  Service  Use  Only" 


Centerline  of  Dent 

A*  The  topography  at  the  site  along  the  approximate  centerline 
of  dam  is  the  direct  result  of  bedrock  expression.  The  bed¬ 
rock  which  is  exposed  in  the  right  abutment  and  within  4  feet 
at  the  foot  of  the  left  plunges  steeply  beneath  the  valley 
floodplain  to  a  depth  of  h9  feet  at  centerline .  The  bedrock 
profile  has  probably  been  developed  as  a  result  of  erosion 
and  subsequent  shearing  along  Stamen  weathered  steeply  dipping 
bedding  planes.  As  a  result  of  the  weathered  condition  of 
this  highly  micaceous  schist,  the  rock  is  soft  and  can  easily 
be  iJorked.  There  was  no  indication  during  drilling  such  as 
water  loss  or  dropping  of  rods  that  any  fractures  or  gaps 
exist  along  these  bedding  planes.  However  the  poor  core 
recovery  is  attributed  to  the  softness  of  the  rock  and  shearing 
along  these  dip  planes.  The  use  of  a  key  to  prevent  slippage 
of  the  embankment  against  the  bedrock  face  (on  the  abutments) 
may  be  required  because  of  the  severe  angle  of  dip  of  the  bed¬ 
rock. 

B.  The  sands  throughout  most  of  the  foundation  have  an  estimated 
low  to  medium  relative  density  based  on  blow  count  from  stand¬ 
ard  penetration  resistance.  The  low  blow  count  can  probably  be 
attributed  to  several  reasons  -  all  related  to  the  presence  of 
water.  Water  is  present  throughout  all  of  the  foundation  sands. 
No  individual  acquifer  was  identified  as  a  result  of  the  drill¬ 
ing  .  The  presence  of  water  Is  due  to  the  estimated  hljft  perme¬ 
ability  of  sands,  the  trapping  of~water  as  a  result_of.  bed¬ 
rock  constriction,  and^lde  drainag^  fnl  Vnwlqp;  steeply  dipping 
bedrock.  The  low  blow  count  continues  through  the  whole  vertical 
gectlon~of  sand.  Because  of  the  wet  foundation  conditions,  drain¬ 
age  will  undoubtedly  be  required  in  fm*m  n  fa  HqM  »nn+,ai  drainage 
blanket  and  toe  drain. 

Emergency*  Spill Way*" 

A.  No  bedrock  excavation  is  anticipated  in  the  emergency  spillway 
section.  Conventional  earth  moving  equipment  should  adequately 
handle  the  stripping  operation.  The  quartzite  which  was  evi¬ 
denced  in  holes  1  and  202  is  probably  a  bedrock  capping  rather 
than  random  boulders.  In  each  of  the  two  holes  the  quartzite 
unco  rtf  ormably  overlies  the  fine  grained  schist  i.e.,  the  bedding 
planes  within  the  quartzite  are  horizontal  in  relation  to  the 
steeply  dipping  bedding  planes  of  the  underlying  echlst.  This 
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unconformity  although  known  to  exist  la  not  commonly  evidenoed 
within  Connecticut. 

6.  The  emergency  spillway  has  been  designated  as  borrow  area  "A* 

and  should  provide  approximately  30,000  cubic  yards  of  SM  material. 

3.  Principal  Spillway: 

A.  As  Indicated  in  the  preceding  paragraph  under  "Centerline  of 
Dam"  the  materials  in  the  valley  bottom  have  an  estimated  low 
to  medium  relative  density  because  of  the  presence  of  water* 

Only  in  hole  30£  does  the  material  become  increasingly  dense* 

This  is  probably  due  to  the  absence  of  bedrock  allowing  for 
greater  lateral  movement  of  groundwater  since  the  sands  are 
essentially  the  same  in  all  holes* 

B.  The  £  drill  holes  along  the  axis  of  the  proposed  conduit  de¬ 
lineated  a  highly  irregular  bedrock  profile*  The  bedrock  as 
encountered  in  holes  302  and  303  is  the  same  soft  micaceous 
schist  as  was*  found  in  the  other  foundation  holes* 

C.  Some  consideration  should  be  given  to  placing  the  conduit  at 

the  foot  of  the  right  abutment  because  of  greater  foundation  ; 
stability.  Depth  to  bedrock  is  shallower  and  the  presence  of  j 
the  bedrock  more  predictable  as  evidenced  in  holes  3#  U  and  $•/ 

If  the  conduit  is  relocated,'  some  bedrock  excavation  maaLbe  . 
required  to  reach  the  prescribed  .grade  at. the  outlet.  This 
should~present  little  difficulty  since  the  bedrock  is  soft*  ^  r 
/Upstream,  depth  to  bedrock  may  exceed  the  grade  limits  and~  ’  /,  * 

(compacted  fill  would  be  required.  .  "  '  ' 


L.  Borrow: 

Three  areas  were  investigated  far  borrow  source  sod  have  been 
designated  "A,  B,  and  C"  in  order  of  priority.  Borrow  Area  "A" 
will  be  from  the  zone  of  excavation  In  the  emergency  spillway. 
Borrow  Areas  "B  and  C"  are  approximately  l£00  feet  upstream 
from  the  structure  on  the  left  valley  side*  It  is  estimated 
that  sufficient  material  will  be  available  Aren  "A  and  B"  and 
that  "(7!  area  will  not  have  .tCL.he  utilized* 

In  borrow  area  "B"  several  sieve  analyses  were  run  to  classify 
the  material.  The  area  is  predominantly  SM  but  test  pits  113 
end  111*  sieve  as  an  SP-SM  (each  with  11*£%  passing  No*  200) 
and  test  pit  112  as  SW-SM  (10.W  passing  No*  200)*  The  per¬ 
centage  of  fines  run  so  close  to  being  in  exeess  of  12Jt  that 
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Borrow  Area 

Acres 

Depth 

(feet) 

Volume 
(cu.  yds.) 

u*s*c«s« 

Use 

A 

Emergency 

Spillway 

- 

•aojooo- 

SM 

Embankment 

B 

10.lt 

1? 

251,600 

SM 

Embankment 

C 

3.1 

7 

35,000 

(»-  $ 
£K^ML\-J' 

Bnbankment 

Two  grain  size  distribution  curves  for  teat  pita  118  and  12lt  are  in¬ 
cluded  for  your  reference.  ...  rtv*.  ^  M  *>t 
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IHOINKEKISG  -  Geologic  Site  Investigation,  Site  Ho.  15* 
Blackberry  Itiver  Veter  shed,  Connecticut 


following  i»  sosjo  pertinent  date  relative  to  the  Geologic  site  investigation  which 
vae  performed  on  the  above  cite. 

The  proposed  floodvater  detention  structure  croc see  a  steep-sided  vallo.v  whOBe  flood- 
plain  is  apprcacLaataly  05  feet  in  width.  The  structure  will  be  75  feet  high  and  ap¬ 
proximately  550  loot  long.  The  voluaa  of  fill  require;?  for  the  ©mbenkraent  in  about 
100*000  crfvic  yards. 

Bedrock  governs  the  topographic  expression  et  the  site.  A  highly  micaceous  and  lea¬ 
thered  fine  grained  schist  la  exposed  in  the  r?ght  abutment  and  within  It  feet  an  the 
left  abutment.  Trie  bedrock  following  the  profile  for  centerline  of  den  plunge® 
steeply  (about  6*TJ-  69°)  to  a  depth  of  li9  feet  b«lo\t  the  existing  valley  floor.  Along 
the  centerline  profile  for  the  principrl  conduit,  bedrock  *rs  encountered  at  19  feet 
in  hole  302,  1j9  feet  in  303,  end  not  onoc  catered  do-eietrnoia  in  bole  303  at  5b  feet. 
However  refvical  vae  rr countered  atHChat  depth. 

The  foundation  rateriale  consists  crDcerily  of  T?  and  SF-Stf.  ’be  eandr  were  wet 
throughout  tiioir  entire  vertical  section.  They  have  an  estlanted  low  to  medium  rela¬ 
tive  density  baaed  on  blow  count  firm  standard  pe:»tration  resistance.  \lo  individual 
acqulfers  were  identified  during  drilling.  The  low  blow  count  can  probably  be  attri¬ 
buted  to  several  factors  -  all  related  to  tfcfi  presence  of  water.  The  presence  of 
water  is  due  to  an  estimated  hi#i  permeability  of  the  sands*  the  trapping  md  result- 
act  impedance  of  groundwater  caused  by  the  constriction  of  bedrock  in  the  valley 
bottom  and  side  drainage  following  steeply  dipping  bedrock. 

The  bedrock  is  soft  as  evidenced  by  poor  core  recovery  and  has.  well  defined  steeply 
dipping  bedding  planes*  Ho  sudden  loss  of  water  or  dropping  of  rods  ware  reported 
during  drilling  which  would  indicate  fracturing  or  gape  in  the  bedrock. 

Three  disturbed  samples  each  Aron  3  proposed  borrow  areas  are  being  sent  for  expro¬ 
priate  analysis.  Also  a  composite  sample  representing  typical  foundation  sands  is 
beii^  sent  along  with  a  proposed  filter  envelope  far  a  blanket  drain  against  those 
sanus.  Ve  would  appreciate  your  concurrence  on  the  proposed  filter  criteria  or  other 
suitable  recommendations. 


SCS  3 £a,  b,  c,  the  geolony  report,  and  SCS  ?33'a  after  beinjj  reviewed  by  Up par 
Darby,  will  be  routod  to  you  bhrou4.i1  Helteville,  I'd.,  Cartographic  after  repro¬ 
duction  haa  been  node. 


:,nclo£jrea  1 
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Dlsturbad-undlsturbed-rock  cor*.  +  Percent  temple  recovery. 

1  copy  to  E  and  WP  Unit,  1  copy  Soli  Mechanics  Laboratory  with  samples. 
Other  copies  as  directed  by  State  Conservationist. 


Form  SCS-533  LOG  OF  TEST  HOLES  u-  s-  department  op  agriculture 

Ray.  Dae.  58  SOIL  CONSERVATION  SERVICE 


Disturbed -undisturbed  •  rock  cor*,  t  Percent  temple  recovery.  gh..«  d  „f  >  sheets 

1  copy  to  E  end  WP  Unit,  1  copy  Soil  Mechanics  Laboratory  with  sample*. 

Other  copies  as  directed  by  State  Conservationist. 


Disturbed-undlsturbed-rock  cor*,  t  Percent  temple  recovery.  - - 1 - 1 - 1 - a-  <  r  ^ - 

1  copy  to  t  and  WP  untt,  X  copy  Soil  Mechanics  laboratory  with  sample*.  shMt  —  of  2_  Sheets 

Other  copies  at  directed  by  State  Conservationist. 


to  E  and  WP  Unit  1  copy  Soil  Mechanics  Laboratory  with  aamplas. 
eoploa  aa  dlractad  by  Stata  Conaorvatloniat 


LOG  OF  TEST  HOLES  U.  8.  DEPARTMENT  OP  AGRICULTURE 

SOIL  CONSERVATION  SERVICE 


Md-undlsturbad-rock  eof*.  ▼  Parcant  (ample  racovary. 

t#  E  and  WP  Unit,  1  copy  Soil  Mschsnics  Laboratory  with  samplat. 

eoplos  as  dlractad  by  Stata  Consarvatlonlat. 
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DETERMIITIgO  ADEQUACY  OF  SITE  INVESTIGATION 


Site  Name  /uve*-  ty£&s/<r<Y  No.  /<T  Structure  Class  C ^ 

Reviewed  by  •  .  (i.  ?*?.  _ Date  3,  'tZ 

,  Engineer  "  7/  BeqjSglst 

Height  7S  Length  JTS~ o  Vori  Fill  Required  _  c.y. 


A. 


Borrow 

r 


■Are  adequate  quantities  available!  /es> 
Location  U.6.C.S. 


f*7 

Q  )  /SS*  '  *-f>*7re**y  ■/’rn*  S  f*7 

s>  ]  flrucfurt  rx  /erf  vse/fe*,  < 

C-J  7  f%-*rL 

2.  Is  filter  material  available  at  or  near  the  site! 


I 

I 

! 

* 

1 

I 

I 

If 


Gradation 


Sample 


C.Y.  Available 

3  a y  «5>  V  O 

JiS!  ,i.e>o 
3tr,**0 
ye 


Qudhtity  available 


c.y 


3. 

4. 


Is  soil  sample  list,  8CS-534,  attached!  //g 


Has  each  major  embankment  material  at  the  site  been  sampled  for  complete 
laboratory  tests!  -te s _ 


B.  Foundation 


■f 


1. 

2. 

3. 

4. 


Consolidation  and  shear  strength 

a.  Does  <  20  blow-count  material  exist!  l/e5 

b.  Have  undisturbed  samples  been  taken!  / \/c 
If  not,  does  report  or  tests  explain  reason f 


/<? 


Are  water  levels  and  pervious  zones  logged  in  logs  and  on  profiles!  </<?$ 

o 

Has  each  distinct  foundation  material  been  sampled  for  sieve  and/or  mechanical 
(hydrometer)  analysis!  cfe $  IT  not,  does  report  contain  correlation 
guidance  to  similar  borrow  samples!  — 

Have  samples  been  obtained  from  the  foundation  drain  location  or  correlated 
to  other  samples  taken  from  the  Bite!  if- 
Embankments!  (For  filter  desi&J. 


res  Flood  plain! 


7* 


/<) 


Bedrock  characteristics  ^ 

a.  Weathered  (soft)! 

b. 

c. 

d. 

e. 

f. 


8» 


Firm  (hard)!  is 
Bedding  thickness f  ^ 

Strike  and  dip!  ^ 

Formations  -  Age!  T> 

Fractures  and/or  cavity  locations  and  descriptions! 
permeability  tests  or  remarks! 

Confirmation  of  bedrock  or  boulders  t  i — " 


Water  or 


6. 


Did  borings  extend  to  sufficient  depth  to  establish  stable  and  impermeable 
materials!  ye  6 

Have  water  or  permeability  tests  available  or  sufficient  remarks  to  determine 
k  values  by  Bur*  of  Rec.  methods,  1-18  or  E-19,  Earth  Manual,  Or  can  it  be 
estimated  by  Djf  and  dry  density  (Sllchter).  Table  VII-2  Prlaelplft  of  Boil 

Mechanics  (Preliminary,  1959)  from  sample  data!  yes  Bee  B-J  above. 


-  a  - 


C.  Principal  Spillway 

T.  Are  foundation  locations  adequate?  If}  Yielding?  Man-Yielding? 

2.  Are  alternate  locations  sore  favorable j  pin ) i/y  Why? 

fft  fwf  *■/  fy /"t  ta.Ao/'iwttnY  e^ne/rtf  uXv/ef  jYh?  4e»V  «"»» 

Strict  o*<fr*cit  is  «>«/  /6  f>m  tree  /a  M«<-e  free  fie /»£/*■ 

3«  Have  test  data  or  samples  been  obtained  to  be  used  to  determine  loading 
and  elongation? 

1*.  Foundation  oTvrlser  sample  or  test  data?  C p/c*U- 

Bent  foundation  condition  sample  or  test  data  sufficient?  .✓ 

5.  Outlet  channel  logs  or  correlation  information?  7ft>  Ady  indication  -  */'/., _ 

of  rock  excavation?  7\o  ““ -  W—  / 


D,  Emergency  Spillway 


t: 

2. 

3. 

4. 

5. 


test  holes extend  to  or  belov  proposed  spillway  grades  or  elevations? 
Are  there  sufficient  holes  to  compute  quantities  of  rock  excavation?  y 


Are  rock  descriptions  or  correlations  adequate  to  determine  rlppablllty  or 
ease  of  removal?  t/f-1  . 

Are  seepage  sones  /or  water  levels  described  and  located?  /^r  fe> 

Sampled  for  drains?  me-rfi- 

Are  soils  described  oT  sampled  to  determine  erodibility?  </g  3  rcf,or 

Possible  use  in  embankments?  yy-?  / 


rf*  \ 

/Vw  xr/ / 
/ 


/. 

ncf  /*  <V»  S  /aft  rdtr/  y/<c/tfi*i6  c/ve 

sf  Tr/fferfaf*  C  refer  7ft  tt-ncf'iT.  f?f*» 

t. 

r/uc 

gf-  fft  f>tcfr*tt>?  <f rfftre-nfia  /  S4  lift  ~f 

ftc/roc#  tres  ttttftrn  is  a-»T>c* jmft 

frsW»^  c,0^<s  S4r„f  X  /x^4 

B-S6 
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T.  B,  Wire,  State  Cooecrrmtlan  inclnMr, 

SCS,  Starrs,  Connecticut 

Rey  5.  Decker,  b«l,  Soil  Mechanics  Laboratory, 
SCS,  Lincoln,  Scbrua 

Connecticut  VP*.:,  BLacxberry  linr,  Site  Bo.  1$ 
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3. 

k. 

5. 

r 
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Porn  SCS 
Fora  SCS 
Pam  SCS 


35**, 
355, 
3*  , 


Soil  Mechanic*  Laboratory  Data, 

Tri axial  Shear  Iteet  Data,  J 
Compaction  and  Penetration  Resistance 
Pam  9CS  353,  Filter  Material,  1  sheet. 

Pom  SCS  337,  Suoaary  *  Slope  Stability  Analysis,  J  sheets 
Geological  Plans  and  Prof ilea* 


•apart,  3  sheet*. 


£■«, 

Ut»MI 


pnBKfwraAfiai  aid  discuss  las  or  data 

PCUBDATICW  MAT3BIA1C1 

A.  Classifications  Dae  *lt*  1*  an  a  highly  Micaceous  aehist  bedrock,  which  1* 
woatiiered  to  a  greatly  varlabla  degree,  baaed  on  rock  recovery  percentage*. 

Water  tchie  Information  vaa  not  found  in  tha  log*  but  hint*  in  the  Geology 
Report  lollcau  It  nay  be  at  the  surface  la  all  holes. 

file  surface  sand  claasad  a*  SM*SP. 

B.  Permeability  i  Permeability  testa  acre  not  nade.  In  genera-,  the  eurface 
cate  rials,  based  on  blow  count  and  gradation  appear  to  be  nare  permeable  then 
the  deeper  materials.  There  may  be  acme  density  variations  and  drainage 
should  toe  deep  as  practicable. 

C.  Consolidation  t  Based  on  the  b^ov  counts  and  description  of  materials,  the 
conao-idation  potential  Is  cot  great.  An  estlantad  »  jeay  occur  In  the 
10*  of  uncone  oil  dated ,  veTl-graied  me^XxmTsanS. 


Settlemeat  mill  occur  rapidly  and  over  half  should  be  complete  at  tha  sad  of 
''UUllLU’uction.  — ■■  wtT~ 

D.  Shear  Strength t  Shear  Strength  in  tha  foundation  la  heard  to  estimate.  A 
limiting  ra  ue  was  obtained  by  running  a  direct  sheer  test  on  Sample  6^G60C 
at  Its  minima  possible  density,  fits  speclamna  were  made  by  pouring  the 
sand  into  the  mold  looely  and  letting  It  consol dieted  under  lateral  preaeuraa 
before  ahaaring  vhlla  flooded  with  water.  A  shear  wains  of  f  •  27*,  c  •  0 
was  obtained.  fits  foundation  la  not  reel  loom  ao  a  value  of  f  •  30*,  c  •  0 
may  be  more  realistic. 
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2  —  T.  ».  hire  —  j/lk/ur 

Fey  r .  Bitter 

Subjt  Casnactleut  UF-<f  KtcVterry  Hw,  Bit*  Id.  1J 


haiimt  mammals  « 

L  Cl— if i etetog i  Borrow  SMples  submitted  «m  all  u»fUatl<  Ms  vltk 
nrlteii  fu»  and  pml  cootMta  law  alo*. 

B.  Cogpacted  Penalties*  Standard  Proctor  ocaipactlan  a  the  <  #  h  also  pertloa 
yielded  maxima  £7  densities  that  nrj  froa  109 <0  p.D«f«  to  117*5  p.e*f. 
Boot  corrections  are  shown  on  BCB  #  352. 

C.  Shear  Strength  1  Saqplas  6»iQ)  and  260b  aara  toatad  to  trlaxlal  (tear. 

She  specimens  vara  compacted  to  95^  of  Standard  density  aad  saturated  tefara 
shearing.  8cm  question  exists  aa  to  tha  degree  of  eatumtlon  reached.  Xt 
la  bellowed  tha  nohaalaa  lotareopt  ahooa  on  tha  teat  of  62Wfi6b  «w  daa  to 
lta  not  balas  oaturatad.  Boat  values  of  4  •  Jl*»  a  •  0  tar  6CT&603  and 

#  -  30*5%  e  -  0  for  6ac40fc  an  believed  representative. 

rammi 


Slope  stability  was  checked  by  thraa  nathoda  aa  folloaai 


1.  da  Infinite  alopa  with  rapid 
with  seepage  onto  tha  alopa  woo 


ouch  that  tha  flow  liana 

.  _  (r.  «»-  «-  7.)  t*  j 


ra  ala  • 

•nd  r.  -  130  p.e.f.,  4  -  30#  (tea  #  -  0.5TT),  •  -  1**  5T% 
a  aafnty  factor  of  1.05  «m  capitei  for  a  3  ]Ail  upatnan  alopa. 


Baaad  on  ratio  of  tha  tangeat  ^  of  tha  natarlal  to  tha  tangent  of  tha 
Z  l/?il  drained  dcnastreen  slops,  a  aafbty  factor  of  l.bb  la 


3*  Deop  f allurea  into  tha  foundation  wan  checked  by  a  Owadlah  Circle  Method. 
The  Uniting  shear  Talus  found  by  teat  of  4  •  30*,  c  •  0  waa  used  far  both 
aabankaant  and  foundation.  A  eunary  la  shcwa. 

A  3  3A<1  upstnm  slope  required  a  t0*  bara  at  aleratlon  8J0.C  to  provide 
a  safety  factor,  A  2  1/2 :1  downs  tram  alopa  requires  a  1 3'  bam  at 
elevation  830.0  to  prorrlds  a  safety  factor  of  l.$0.  .. 


OOBCLOBIOM  ASP  EBCXWSPPAttCBB 


A.  Site  Preporctlooi  Overhangs  sod  loose  rock  or  very  loops  sands  should  be 
removed  fran  the  entln  bass  of  tha  dam. 

B.  Cutoff  >  A  core  trynch  la  raruara irtad  la  the  left  abutment  and  tha  valley 

bottom .  ft  pfldifctvw  cAit-jff  is  not  expected  sod  tha  traaeh  should  be  daop 
enough  only  to  lataroapt'  loose  arfaot  Material,  root  boles,  animal  burroaa, 
etc.  A  key  way  should  bo  Made  into  the  flm  rock  ip  tha  rlfd  ah— t.  A 
totted1  WBlfl  ft  jpv  la  recomaaadad  to'  prawlda  working  rood  and  hotter  hood 
to  rose  surfaces.  »  — 
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SaefcT-H  vlth  the  Boat  plastic  aaiarial  mllakb.  If  a  aatarlal  with  naan 
plasticity  cannot  ba  found,  a4|tW  -««-“*  with lG3LJ8S*_£» 

piaca  against  the  rock  oootaota  la  tbs  cutoff- ant  iMtfbiy  wound  tb* 
conduit.  — 

^iaclpai  SpUlvari  A  aare  desirable  Locatioa  scald  appear  to  ba  available 
near  the  rigjt  abutaant  at  about  t  Station  7*90.  A  skew  toward  the  left  at 
about  15  to  *0*  aay  ba  best.  - — 


an  rock 


It  la  beilevsd  the  conduit  la  tbla  location  tmk  ba 
oanbw  or  need  for  special  Joints  will  exist. 


Drainage :  A  trench  drain  at  e/b  »  0.6  with  ■  jlf)  w  rocs:  toe  outlet  la 
recaBMnded.  It  should  hot  ten  against  thr-ftsekorsxtani  to  15*  depth  share 
rocs  is  not  ooa tac ted .  Ike  drain  should  extend  up  both  ahvtaeats  u  t 
faiatlssly  narrow fao»  width)  blanket  drain,  to  the  saarfinrr  ffnirsep  level 


rtm  filter  aatarlal  limits  suggested  la  the  Geologic  lepert  le  a  little  side 
to  protect  assn  the  coarsest  ambaa*aaatr6jlfc60lt.  Me  teas  outlined  the 
lialta  as  applicable  to  the  coarse  borrow  and  tbs  foundation  aaaples  sa 
received.  the  Halts  shown  can  ha  used  with  jjtf  ta  tJU'  pipa  a  lota  or 
agnlnat  a  rocs  toe  with  at  least  150  under  g*~^«lie.  ^ 


tttbaaaaeiit  Design!  Baa  following  are  rsccaaendodi 

1.  galecUps^r  ,ijo»  the  finer  and  moot  plaetle  aatarlal  like 

the  eplllwsy  borrow,  la  treiaib  backfill  eat  a  central  core.  Gee  the 
aatarlal  froa  Borrow  *‘Br,  6£VL<60>t  la  the  sheila. 

.. .  Piece  all  aatarlal  at  a  density  to  equal  at  Standard  with  roe* 
corractlona  as  needed.  Control  moisture  fra  one  point  below  optimum 
to  3  paints  above. 


Cpatr—an  til  with  a  30*  horn  at  alswntlon  3)0.0. 

Downstream!  3!  1  with  a  drain  at  e/b  -  0.6. 

frovlda  an  overfill  ttfl’.j*  shows  the  nsadn. 

JL5*  residual  aettlsaent  in  tha  f midst :  on  « 
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SOTi  N6.15°WHmM®  BOWER  RESERVOIR- WWITIW® 


STORAGE  CAPACITY  IN  ACRE  -  FEET 
ABOVE  CREST  OF  PRINCIPAL  SPILLWAY 


MILLIONS  OF  US  GALLONS 


SURFACE  AREA  IN  ACRES 
ABOVE  LOW  POINT  OF  RESERVOIR 


Mansfield  frofesslonal  Park,  Storrs,  Connecticut  06>2£8 


Victor  F.  Galgows)*4 

Super IntendenJ^f  Dam  Maintenance 

Water  Resources  Unit 

Department of  Environmental  Protection 

StateXlfflce  Building 

Hartford,  CT  06115 


Dam  Maintenance 


July  20,  1577 


Dear  Mr.  GalgowskI: 

As  a  result  of  our  Inspection  of  Blackberry  Sites  15  and  Site  6  on 
July  H,  1977,  the  following  observations  and  recommendations  are  made: 

1.  Blackberry  Site  15,  Whiting  River  Site: 

The  SAP  outlet  area  was  pumped  down  sufficiently  to  observe  the  8" 

C.M.P.  drainage  pipes  and  to  allow  excavation  behind  both  wfngwalts 
In  the  vicinity  of  the  wlngwall  waters tops.  Both  waterstops  were  In 
good  condition,  except  for  the  top  few  Inches  as  previously  reported. 
There  seems  to  be  no  cause  for  concern  at  this  point,  since  the  water- 
stops  can  stretch  a  good  deal  more  before  failure.  The  sinkhole 
behind  the  right  wlngwall  occurred  because  drain  fill  had  piped  through 
the  square  opening  formed  around  tha  8"  drain  pipe.  Piping  now  appears 
to  have  stopped. 

Recommended  Actions: 

1.  Fill  the  cracks  behind  the  waterstops  to  about  2*  below  ground 
surface  with  Joint  filler  (trowel  consistency)  to  protect 

the  waterstop  from  damage.  (DEP). 

2.  Fill  the  area  behind  both  wlngwalls  with  clean  gravel  to 
bring  the  area  level  with  the  surrounding  fill.  (DEP). 

fJe{  Place  marks  on  wlngwalls  to  take  further  measurements  In  the 

future..  (SCS).  Pine  chisel  marks  or  small  diameter  drill 
holes  In  the  concrete  would  be  satisfactory. 

Ve  also  went  Inside  the  principal  spillway  conduit  and  took  measure¬ 
ments  at  each  Joint.  All  Joints  ware  In  excellent  condition  and  no 
seepage  was  observed.  Two  fine  creeks  were  observed  In  the  concrete; 


I 
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one  upstream  from  Joint  J-16,  and  one  downstream  from  J-16.  No  seepage 
was  observed  from  the  cracks.  The  concrete  In  general  looked  In  very 
good  condition  with  no  spalling  or  wearing  observed. 

Recommended  Actions: 

1.  Periodic  measurements  (once  every  5” I 0  years)  to  be  taken  on 
pipe  Joints  and  cracks  (SCS  and  DEP). 

2.  Blackberry  Site  6,  Norfolk  Brook  Site: 

The  plunge  pool  area  had  enlarged  to  the  point  where  debris  had  built  up 
In  the  outlet  channel.  Vater  was  backed  up  Into  the  30"  principal 
spillway  conduit  to  a  depth  of  about  I1.  The  drainage  system  C.H.  pipes 
were  completely  submerged. 

Recommended  Actions: 

1.  Clean  out  the  debris  buildup  and  excavate  the  outlet  channel 
so  that  no  water  backs  Into  the  principal  spillway  conduit. 
Place  the  larger  stones  on  the  side  of  the  plunge  pool  where 
active  erosion  Is  taking  place.  (DEP). 

2.  Insure  the  drainage  system  pipes  are  cleared  by  running  small 
pipes  or  rods  up  the  last  20'  -  JC  of  outlet  pipe.  Sometimes 
algae  buildup  can  block  the  outlet  pipes.  (DEP). 

I  thank  you  and  the  people  from  the  maintenance  section  for  your  assis¬ 
tance  In  the  Inspection.  Please  keep  us  Informed  of  actions  taken,  and 
feel  free  to  ask  for  our  assistance  any  time. 


Whitney  T.  Ferguson,  Jr. 
State  Conservation  Engineer 


cc: 


0.  H.  McArthur,  Storrs^ 

J.  Polulech,  Storrs  v 
A.  Cross,  D.C.,  Litchfield 
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s  atcr  r.c:nunf':s  i*i*iT  -  d.c.p. 
i)PC^ATIOf*  A.!0  lAPTr^'CE  I'lSPECTIOi!  REPORT 


PROJECT:  North  Canaan  -  Site  15 


OATE:  August  13,  1979 


IilSPECTl'J'l  PARTY:  A.  Cross,  Soil  Conservation  Service;  and 

A.  Roberts,  V.  Galgowski,  Department  of  Environmental 
Protection  „ 


Renarks:  Site  in  very  good  condition. 

Brush  growth  along  outlet  channel  sprayed  with  herbicide. 

Temporary  wooden  cover  on  riser  will  eventually  need  to 
be  replaced  with  steel  plate. 


Inspected  by:  Victor  F.  Galnowski 


Title 


*  S  ■  Satisfactory 
U  »  Unsatisfactory 
!IA  ■  Hot  applicable 
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Denotes  photo  number  and 
direction  in  which  photo  wos 
token. 
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NON-FED.  DAMS 


UPSTREAM  SLOPE.  NOTE  BERM,  STONE  DRAINS 
AND  PRINCIPAL  SPILLWAY. 


PHOTO  NO.  3 

DOWNSTREAM  SLOPE.  NOTE  STONE  DRAINS  AND  BERM. 


PHOTO  NO.  4 

CREST  FROM  RIGHT  ABUTMENT.  NOTE 
SEPARATING  DAM  FROM  EMERGENCY 
IN  BACKGROUND. 

EMBANKMENT 

SPILLWAY 
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PHOTO  NO.  5 

DOWNSTREAM  SLOPE.  NOTE  MOTORCYCLE 

PATHS. 
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PHOTO  NO.  6 

LEFT  ABUTMENT.  NOTE  MOTORCYCLE  PATH  AND 
EMBANKMENT  SEPARATING  DAM  FROM  EMERGENCY  SPILLWAY. 
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PHOTO  NO.  7 

STONE  DRAIN  AT 
RIGHT  ABUTMENT, 
DOWNSTREAM  SLOPE. 
NOTE  STEEP  LEDGE  OUTCROP 
AT  ABUTMENT. 


PHOTO  NO.  8 

DEPRESSION  OF 
STONE  DRAIN  AT 
RIGHT  ABUTMENT, 
DOWNSTREAM  SLOPE 
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PHOTO  NO.  11 

CONSTRUCTION  JOINT  AT 
RIGHT  TRAINING  WALL. 
JOINT  OPEN  1-1/2"  AT 
WATERLINE  . 


PHOTO  NO.  12 


DOWNSTREAM  CHANNEL 
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PHOTO  NO.  13 

EMBANKMENT  BETWEEN  EMERGENCY  SPILLWAY 
AND  DAM.  NOTE  RIPRAP  ON  SLOPE. 


PHOTO  NO.  14 

APPROACH  CHANNEL  AND  CONTROL  SECTION  OF  EMERGENCY  SPILLWAY, 
NOTE  BASES  OF  BALLF I ELD  AND  DIFFERENCE  IN  LENGTHS  OF  GRASS. 
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HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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SUBJECT  WHITING  RIVER  DAM-FLOOD  ROUTING  AT  TOP  OF  DAM 


SECTION  NUMBER  1 
TOTAL  SECTION 


H 

W 

A 

R 

S 

V 

Q 

(FT) 

(FT) 

_(SQ:Fr_) 

(FT) 

(FJ/Fir) 

< FT /SEC) 

(CFS) 

1  .  0 

43 

21 

0.50 

0 . 0050 

1 . 32 

28 

2. 0 

85 

85 

1  .00 

0 . 0050 

2.10 

178 

3.0 

128 

191 

1.50 

0  .  0  050 

2 . 75 

526 

4 . 0 

170 

340 

1 . 99 

0 , 0050 

3.33 

1132 

5. 0 

213 

531 

2.49 

0 . 0050 

3.86 

2053 

6.0 

256 

765 

2.99 

0 , 0050 

4.36 

3338 

7.0 

298 

1041 

3.49 

0 , 0050 

4.84 

5035 

8.0 

341 

1360 

3.99 

0 . 0050 

5.29 

7189 

9.0 

384 

1721 

4,49 

0 . 0050 

5.72 

9842 

10  .  0 

426 

2125 

4.99 

0 . 0050 

6.13 

13035 

11  .  0 

436 

2555 

5.86 

0 .0050 

6.83 

17444 

12.0 

447 

2995 

6.71 

0 .0050 

7.47 

22386 

13.0 

457 

3445 

7 . 54 

0 . 0050 

8.08 

27845 

14.0 

467 

3905 

8.36 

0 . 0050 

8.66 

33812 

15.0 

477 

4375 

9.17 

0 . 0050 

9.21 

40  279 

16.0 

487 

4855 

9.96 

0 . 0050 

9 . 73 

47240 

17.0 

498 

5345 

10.74 

0 . 0050 

10.23 

54691 

18.0 

508 

5845 

11.51 

0 ,0050 

10 . 71 

62628 

19.0 

518 

6355 

12.27 

0 . 0050 

U  .  18 

71049 

20 . 0 

528 

6875 

13.02 

0 . 0050 

11.63 

79954 

21 . 0 

538 

7405 

13.75 

0 .0050 

12.06 

89336 

22.0 

549 

7945 

14.48 

0 . 0050 

12.49 

99199 

23.0 

559 

8495 

15.20 

0 .0050 

12.90 

109545 

24 . 0 

569 

9055 

15,91 

0 . 0050 

13.29 

120375 

25 . 0 

579 

9625 

16.61 

0 .0050 

13.68 

131689 

MANNING  COF.FFICIENT*N* 

0 . 0500 

STORAGE 

AT 

TIME  OF  FAILURE*S* 

5000  AC. 

FT. 

LENGTH  OF 

REACH=L= 

3000  FT 

INFLOU  INTO  REACH*QP1= 

119000  CFS 

DEPTH  OF 

FLOU=Hl= 

23,9  FT. 

CROSS 

SECTIONAL 

AREA*A1= 

8984  SQ.FT. 

STORAGE  IN 

REACH=V1* 

460.5  AC. 

FT. 

TRIAL  REACH 

OUTFLOW=QP ( TRIAL ) = 

108040  CFS 

TRIAL  DEPTH 

1  OF  FLOW* 

H<  TRIAD* 

22.9  FT. 

TRIAL  CROSS  SECTIONAL  AREA* 

A(TRIAL)* 

8415  SQ.FT. 

TRIAL  STORAGE 

IN  REACH* 

V(  TRIAD* 

421.3  AC. 

FT, 

REACH  0UTFL0W=QP2* 

108506  CFS 

DEPTH  OF 

FL0W=H2* 

22.9  FT. 

0-9 
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SUBJECT  WHITING  RIVER  DAM-FLOOD  ROUT  I  NG  A 


SECTION  NUMBER  2 


R.R.  EMBANKMENT 

(STORAGE  CAPACITY  WITHIN  REACH) 


HEIGHT 

SURFACE  AREA 

(FEET.) 

(ACRES) 

1  .  0 

1 .61 

2 . 0 

3 . 22 

3 . 0 

4.83 

4  .  0 

6.44 

5.0 

8 , 06 

6.0 

9.67 

7 . 0 

11.28 

8 . 0 

12.89 

9 . 0 

14.50 

10.0 

17.69 

11  .  0 

20.88 

12.0 

24 . 07 

13.0 

27.26 

14 . 0 

30.45 

15.0 

33.64 

16.0 

36.83 

17.0 

40 . 02 

18.0 

43.21 

19 . 0 

46.40 

20 . 0 

54 . 55 

21 . 0 

62.70 

22 . 0 

70 . 85 

23 . 0 

79.00 

24 . 0 

87.15 

25. 0 

95.30 

26.0 

103.45 

27.0 

111.60 

28 . 0 

119,75 

29 . 0 

127.90 

30.0 

134.62 

31.0 

141.34 

32 . 0 

148.06 

33 . 0 

154.78 

34.0 

161.50 

35.0 

168.22 

36.0 

174.94 

37.0 

181.66 

38.0 

188.38 

39.0 

195.10 

40.0 

202.84 

STORAGE  CAPACITY  CALCULATED  FROM 


STORAGE  VOLUME 
(ACRE-FEET) 


U  t  C.) 

3.2 

7.2 

12.9 
20 . 1 
29.0 

39 . 5 
SI  .6 

65.2 

81.3 

10  0.6 

123.1 

118.8 

177.6 

209.7 

214 . 9 
283 . 3 

324.9 

369 . 7 

420.2 

478.8 
545.6 

620.5 

703.6 

794.8 

894.2 

1001.7 

1117.4 

1241.2 

1372.5 

1510.5 

1655.2 

1806.6 

1964.7 
2129.6 

2301.2 

2479.5 

2664.5 

2856.2 

3055.2 

SURFACE  AREAS  AT  KNOWN  ELEVATIONS. 
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DAM 


SECTION  NUMBER  2 
R.R.  EMBANKMENT 


H  U  A 

(FT)  (FT)  <§9“FT2 


R  S 

(FT)  (FT/FI) 


1  .  0 

101 

2 . 0 

103 

3.0 

1 05 

4.0 

*  107 

5.0 

109 

6.0 

111 

7.0 

113 

8.0 

115 

9.0 

117 

10  ,  0 

119 

11.0 

121 

12.0 

123 

13.0 

125 

14.0 

127 

15.0 

129 

16.0 

131 

17.0 

133 

18.0 

135 

19.0 

137 

20 . 0 

139 

21 . 0 

141 

22.0 

143 

23,0 

145 

24  0 

147 

25 . 0 

149 

26 . 0 

151 

27.0 

153 

28.0 

155 

50 

150 

250 

350 

450 

550 

650 

750 

850 

950 

1050 

1150 

1250 

1350 

1450 

1550 

1650 

1750 

1850 

1950 

2050 

2150 

2250 

2350 

2450 

2550 

2650 

2750 


0.50 

0 . 0036 

1 . 46 

0 . 0036 

2  •  38 

0 . 0036 

3  •  27 

0 . 0036 

4 . 13 

0 . 0036 

4.95 

0 .0036 

5.75 

0 .0036 

6.52 

0 . 0036 

7.26 

0 . 0036 

7.98 

0 . 0036 

8.68 

0 . 0036 

9.35 

0 . 0036 

10.00 

0 .0036 

10.63 

0 . 0036 

11.24 

0 . 0036 

11.83 

0 . 0036 

12.41 

0.0036 

12.96 

0 . 0036 

13.50 

0 .0036 

14,03 

0 .0036 

14.54 

0  .  0036 

15.04 

0  .  0036 

15.52 

0.0036 

15.99 

0 . 0036 

16.44 

0 .0036 

16.89 

0 . 0036 

17.32 

0 . 0036 

17.74 

0 .0036 

V 

(FT/SEC) 


1  .  12 
2  •  29 

3.18 
3.93 
4.59 

5.18 
5.72 
6.22 
6.69 
7.12 
7.53 
7 . 91 
8.28 
8.62 
8.95 
9.26 
9.56 
9.84 

10.11 

10.37 

10.62 

10.86 

11.09 

11.32 

11.53 

11.74 

11.94 

12.13 


cImtinued  on  next_page 
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Q 

<CFS) 

56 

344 

795 

1375 

2065 

2851 

3721 

4668 

5686 

6767 

7907 

9101 

10346 

11639 

12975 

14352 

15769 

17221 

18708 

20228 

21778 

23357 

24963 

26595 

28253 

29934 

31637 

33362 
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BY  S><4 1-  DATE 

CKD  BY  3^  DATE  z/2j$j 


SECTION  NUMBER  2 
R.R.  EMBANKMENT 


H 

U 

(FT) 

(FT) 

29  . 

0 

157 

30  . 

0 

159 

31  , 

0 

161 

32. 

0 

163 

33. 

0 

165 

34  . 

0 

167 

35. 

,  0 

169 

36  . 

0 

171 

37 

.  0 

173 

38 

,  0 

175 

39 

.  0 

177 

4  0 

.  0 

179 

l -FT) 

2850 

2950 

3050 

3150 

3250 

3350 

34-50 

3550 

3650 

3750 

3850 

3950 


R 

(FT) 


S 

(FT/FT) 


(FT/SEC) 


18.15 

0 , 0036 

12.32 

18.55 

0 . 0036 

12.50 

18.95 

0 .0036 

12.67 

19.33 

0 .0036 

12.84 

19.70 

0 .0036 

13.01 

20 . 06 

0  .  0  036 

13.17 

20 .42 

0 .0036 

13.32 

20.76 

0  .  0036 

13.47 

21.10 

0 .0036 

13.62 

21.43 

0  .  0036 

13.76 

21.75 

0 . 0036 

13.90 

22.07 

0 . 0036 

14.03 

MANN I NG  COEFF I C I ENT-N= 

0 . 0500 

AT  TIME  OF 

FAILURES 

5000  AC, 

LENGTH 

OF  REACH=L- 

3500  FT 

INFLOW  INTO 

REACH=QP1= 

108506  CFS 

Q 

(CFS) 

35107 
36872 
38655 
4  0456 
42274 
44109 
45959 
47824 
49704 
51598 
53505 
55424 


FT  . 


0-13 


ROALD  HAES I  AH  ,  INC, 
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in  *S#L.  DATE  /-/<?-&/ 

CKD  BY  pi.%  BATE  z.  /Z/0 /  CONSULTING  ENG  IN  ELKS  JOB  NO.  04  V  02-4 

SUBJECT  UNITING  RIVER  BAH -FLOOD  ROUTING  AT  TOP  OF  HAH 


SECTION  NUMBER  2 
R.R.  EMBANKMENT 


AVERAGE 

TRIAL 

AVERAGE 

DEPTH  OF 

INFLOW 

DEPTH  OF 

OUTFLOW 

INCREMENTAL 

TOTAL 

FLOW 

TIME 

FOR. AT 

FLOW 

FOR , AT 

STORAGE. AS 

STORAGE 

END  OF , AT 

(MIN.  > 

(AC-FT) 

( FEET ) 

( AC-FT ) 

(AC -FT) 

(AC-FT) 

(FEET) 

2.0 

294 . 5 

21 . 6 

31.3 

263. 1 

520.2 

21  .  6 

4 . 0 

285 . 5 

24 . 4 

68,8 

216 . 7 

736 . 9 

24 . 4 

6.0 

276 . 6 

26 . 4 

79.6 

197.0 

933.9 

26.4 

8.0 

267 . 7 

28.0 

88,0 

179.7 

1113.6 

28.0 

10.0 

258 . 8 

29.3 

94.9 

163.9 

1277.5 

29.3 

12 , 0 

249 . 8 

30.4 

100.8 

149. 1 

1426.6 

30.4 

14 . 0 

240 . 9 

31.4 

105.9 

135.0 

1561.6 

31.4 

16 . 0 

232.0 

32.2 

110.3 

121.7 

1683,3 

32.2 

18.0 

223 . 1 

32.9 

114,2 

108.9 

1792.2 

32 . 9 

20 . 0 

214 . 1 

33.5 

117.5 

96.6 

1888.8 

33.5 

22 . 0 

205,2 

34 , 1 

120.4 

84.8 

1973.6 

34.1 

24 . 0 

1 96 . 3 

34 . 5 

122.9 

73 . 4 

2047.0 

34 . 5 

26,0 

187,4 

34.9 

125.  0 

62.4 

2109.3 

34.9 

28.0 

178,5 

35.2 

126.8 

51 . 7 

2161 . 0 

35 . 2 

30 . 0 

169,5 

35.4 

128.2 

41 .4 

2202.4 

35.4 

32 . 0 

160.6 

35.6 

129,3 

31.4 

2233.7 

35.6 

34 . 0 

151.7 

35.7 

130.1 

21.6 

2255 . 4 

35 . 7 

36.0 

142.8 

35,8 

130.6 

12.2 

2267.6 

35 . 8 

38.0 

133.8 

35.8 

130.8 

3.1 

2270.6 

35.8 

40 . 0 

124.9 

35.8 

130.7 

-5.8 

2264.8 

35.8 

42.0 

116 . 0 

35.7 

130.4 

-14.4 

2250.4 

35.7 

44.0 

107.1 

35.6 

129.9 

-22.8 

2227.6 

35.6 

46.0 

98,2 

35.4 

129.1 

-30.9 

2196.6 

35.4 

48.0 

89.2 

35.2 

128.0 

-38.8 

2157.8 

35.2 

50 . 0 

80,3 

34.9 

126.7 

-46.4 

2111.4 

34.9 

52.0 

71.4 

34.6 

125.2 

-53.8 

2057.5 

34.6 

54.0 

62,5 

34.2 

123.4 

-61.0 

1996.6 

34 . 2 

56.0 

53,5 

33.8 

121,4 

-67.9 

1928.7 

33.8 

58.0 

44.6 

33.3 

119.2 

-74.6 

1854.1 

33.3 

60 . 0 

35,7 

32.8 

116.7 

-81 . 0 

1773.1 

32.8 

62.0 

26,8 

32.2 

113.9 

-87.1 

1686.0 

32.2 

64.0 

17.8 

31.6 

110.9 

-93.0 

1593.0 

31.6 

66.0 

8,9 

30.9 

107.6 

-98.7 

1494,3 

30,9 

REACH  0UTFL0U=QP2=  47492  CFS 
DEPTH  OF  FL0U*H2=  35. B  FT. 
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BT  -S  I< A 1 E  /-/9_<9/  ROALD  HAESTAD ,  INC  .  SHEET  NO  /5*ot  /  7 

OKU  BY  p^<>  DATE  Z/Ay#/  CONSULTING  ENGINEERS  JOB  NO.  049  034 

SUBJECT  UHITING  RIVER  DAM-FLOOD  ROUTING  AT  TOP  OF  DAM 


SECTION  NUMBER  3 
TOTAL  SECTION 

(STORAGE  CAPACITY  UITMIN  REACH) 


HEIGHT 

SURFACE  AREA 

STORAGE  VOLUME 

(FEET) 

(ACRES) 

(ACRE:FEEJ_) 

1  .  o 

5.64 

2.8 

2.0 

1 1 . 28 

11.3 

3.0 

16.92 

25 . 4 

4.0 

22.56 

45,1 

5.0 

28 . 20 

70.5 

6.0 

40.26 

104.7 

7. 0 

52.32 

151 . 0 

8.0 

64.38 

209.4 

9. 0 

76.44 

279.8 

10.0 

88,50 

362.2 

11.0 

100.56 

456.8 

12.0 

112.62 

563 . 4 

13.0 

124.68 

682 . 0 

14.0 

136.74 

812.7 

15.0 

148.80 

955.5 

STORAGE  CAPACITY  CALCULATED  FROM  SURFACE  AREAS  AT  KNOUN  ELEVATIONS. 


HV  .S0L.  DATE  S-/9-&I  ROALD  HAES T  AD,  INI'. .  GHEE  1  HU  HI-  *7 

CKP  BY  ?><-!>  DATE  2  /*/£/  CONSULTING  ENGINEERS  JOB  NO.  049  034 

SUBJECT  WHITING  RIVER  DAM-FLOOD  ROUTING  AT  TOP  OF  DAM 

SECTION  NUMBER  3 


TOTAL  SECTION 


H 

U 

A 

R 

S 

V 

Q 

(FT) 

(FT) 

(sq-Fji 

(FT) 

(FT/FT.) 

(FT/SEC) 

(CFS) 

*■"  ****  **“  ’***  **** 

....  ...  ..  — 

.  — ... 

.... 

.1.  .  0 

135 

67 

0.50 

0 . 0035 

0  . 

92 

62 

2.0 

270 

270 

1.00 

0 . 0035 

1  . 

47 

396 

3.0 

4  05 

607 

1.50 

0 , 0035 

1  . 

92 

1166 

4 . 0 

540 

1080 

2. 00 

0 .0035 

«.  i 

33 

2512 

5.0 

675 

1688 

2.50 

0 . 0035 

2. 

70 

4554 

6. 0 

718 

2384 

3 . 32 

0.0035 

3. 

26 

7775 

7.0 

760 

3123 

4.11 

0 . 0035 

3. 

76 

11734 

8.0 

803 

3904 

4,86 

0 .0035 

4. 

21 

16418 

9.0 

845 

4727 

5.59 

0 . 0035 

4. 

62 

21824 

10.0 

888 

5594 

6.30 

0 . 0035 

5. 

00 

27958 

11.0 

930 

6502 

6,99 

0 . 0035 

5.36 

34827 

12.0 

973 

7454 

7.66 

0.0035 

5 . 

69 

42442 

13.0 

1016 

8447 

8.32 

0  .  0035 

6  r 

02 

50815 

14 . 0 

1058 

9484 

8.96 

0 . 0035 

6  . 

32 

59960 

15.0 

1101 

10563 

9.60 

0 . 0035 

6.62 

69891 

MANNING  COEFFICIENT=N=0 

.  0600 

STORAGE 

AT 

TIME  OF  FAILURE=S= 

50  0  0 

AC. 

FT. 

LENGTH  OF 

REACH=L= 

6000 

FT 

INFLOW  INTO  REACH=QP1= 

47492 

CFS 

DEPTH  OF 

FLOU=Hl= 

12.6 

FT. 

CROSS 

SECTIONAL 

AREA=A1= 

8053 

SQ.FT. 

STORAGE  IN 

REACH=V1= 

445.7 

AC. 

FT. 

TRIAL  REACH 

OUTFLQW=QP ( TRIAL) = 

43259 

CFS 

TRIAL  DEPTH 

1  OF  FLOU= 

H(TRIAL)= 

12.1 

FT. 

•  TRIAL 

CROSS  SECTIONAL  AREA= 

A(TRIAL)= 

7551 

SQ.I 

FT. 

TRIAL  STORAGE 

IN  REACH= 

V(TRIAL)= 

385,7 

AC. 

FT. 

REACH  0UTFL0W=QP2= 

43544 

CFS 

DEPTH  OF 

FL0W=H2= 

12.1 

FT. 
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FIGURE  4 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 


THE  NATIONAL  INVENTORY  OF  DAMS 


DATE 

ILMED 


